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HX200SIl 


SPECIFICATIONS 


Performance specifications are nominal, unless 
otherwise indicated, and are subject to change 
without notice. 


1.1 GENERAL 
Frequency Range ..-.eeeeeeees TX 156.025 to 
157.425 MHz* 
RX 156.050 to 
163.275 MHz* 
Number of Channel ....eeeeeee 55 Regular 
6 Weather 
47 Additional, 
Available for 
future expansion 
Pegi Voltage .-.--.--sseees 10 VDC (+154) 
Current Drain (Standby) ..... 35 mA max. 
(Receive)....-. 300 mA max. 
(Transmit) Leorn thighs 
0.7 A Low 
Channel Spacing .--eeeeeeseee 25 kHz 
Battery Life 
CNB6 
5% 1TX,5% RX,90% Standby .... 5 hrs. 30 min. Low 
a hrs.250emi nsehigh 
10% TX, 10% RX,80% Standby .. 3 hrs. 20 min. Low 
2 hrs. 15 min. High 
CNB7 
5% TX,5% RX,90% Standby .... 8 hrs. 35 min. Low 
6ehes.6 to min. High 
10% TX, 10% RX,80% Standby .. 5 hrs. 30 min. Low 
3 hrs. 50 min. High 
ENMIGSTONS cscs ce scccccceces 7-H-by-2 3/4-W-by- 
1y/2=DF ine 
WERT et cle a a.5 c nlele'e's 0\¢\c' o's e's! 141/2ialb 
COMDTTANCE ....cc cess cccccce FCC Parts 81 and 83 
FCC Type Acceptance 
0 ONG SAAS Reo ear rorcie APV9T21085 


DOC Type Approval Number ... Pending 
GSA Contract Number ........ Pending 


1.2 RECEIVER 


(Measurements made jin accordance with EIA 
Standard RS-316-B. ) 


Sensitivity 
PEEPS NAD o%. o's bs oe cde ve es 0. 32UV 
MPPEOUPETING cccs cc veces cs OFS 5 mui 


Squelch Sensitivity 


CUNGESHOUO svc csc ssa se cess 0.25 uV max. 
Modulation Acceptance 

Bandgwi ai tom acp ctes|ee so se. 6s +7.5 kHz min. 
SOLCCTIVITY ieee 6 cece voce ck as 60 dB min. 
Spurious and Image 

RE JOCHI Olin. ots oa aes ere oles 66 6 40 dB min. 


Intermodulation Rejection .. 55 dB 
Audio Output at 


TOS DUSTOr dOnt eels s+ Aer 0.8 W min. 
Freq. Stability 

= IG BT Os FOU LEC ote eene ere cies c's s +0.0005% max. 
Channe iopread .o<. 26 50s se 2.5 MHz max. 


1.3 TRANSMITTER 


(Measurements made in accordance with EIA 
Standard RS-316-B. ) 


Ri seOWor OU nDUtas 65.0 roe 5 ve 5 W High; 1 W Low 
Spurious and Harmonic ' 
SUSSICTE Sbac4ccnhomteusees 55 dB High; 

50 dB Low 
EMirum and NOTSC™ <0... 6 esse 30 dB min. 
MOGUN GI LON meis\ere oss sie eles aos isis 1 6KOG3E 
Audio Distortion ....... eee (Useinax? 
Freq. Stability 
SOR TOL TOOleC wane caiaeiels set +0.0005% max. 
Channel SpreadPors.. Secc.e ee 2.5 MHz max. 


* The HX200SI1 is capable of being programmed 
anywhere within this expanded frequency range 
but is designed to meet its specifications 
only within the normal marine band frequency 
range, which is, TX 156.050 to 157.425 MHz and 
RX 156.050 to 162.025. 


CUOIFADT WORSE 


Sitlitineiendietiiee titan teed 


‘2 AM pS ' iviotensatd 
ds 7A PO De luboe 


‘ a. 
7? Yaa 


ei atk eeeee ‘ vr iw 4 e F 
L. &@ i. ia ac 
ne ; “ ° ’ + He “3 
{ F | " el be 
+; 7 ‘ 
oe am i 
“ 
» re « yf 4 
i 
t + 
’ : 5 HaAgr 
4 eg SD Fr 
4 d ‘i ph? 
; { rs 
+ ' 
Pi 
i 
ft 
ves pt 
’ 
: ® 
f 5 bd 
é 
, in”) 
. 


bed 


- ~ Zs 


8 tel ay , hen! Tarts ts eth wares 
a+ 7 ae 


aehiw: Bok uy 
ferie) tiv OF 


ee ate 


+ rE ~ Cg als 245 Oe veoh oo 


7 EY OSE KE 
rit, SA ,TO4 
OAs) sgt 


Peer Cas ae 


é 
yeltiong &: tawee cae IB nada. 
a 
HA TA 
7 ah) Geek pane 


é¢ sete a | v 


choot hi F ‘ 


ox bw #299) 
itp Ae coe? i® tae wero 


ug 


i Ae mA hee? t BOW 
yy af Ff 
U7 ae] 9 eb ta a‘ 
¢ on 
1 
fe See tis Neale 1G PG Hn 
>. pag. 405 a 
' ae 
~" ¥ Fal . i. «c-eee CA 
i Oo } 
‘ ae ' ee ta - eee4es CARR 
bas §s @etye i 9 s@rulsasbewtete ae 
el ytaesiod A 
1 2 Pavan 4 Na 
et) Ln yvachawH |) eve> Aas 
ret. enes eck - pi 
KaViS 
is 
4 ey ty Avera Ne ai ae. Lu oye 


(552438, 


2 GENERAL. INFORMATION 


The Standard Communications Corp. (SCC) model 
HX200S11 Horizon/ Hand-Phone is an all solid- 
state, VHF/FM handheld transceiver which is 
microprocessor-controlled and features a 
programmable scanning capability. I+ is capable 
of operating on 55 marine channels in the USA or 
International modes, six weather channels, and 
can be specially programmed by the user to 
operate on 10 additional future marine channels. 


The HX200SI! is designed for simplex or 
semiduplex use in the 156.025 to 163.275 MHz 
frequency range, requires 10 VDC input power for 
operation, and develops an RF power output of 5 
watts that can be switched to 1 watt. ists Sis 
powered by the supplied CNB6 nickel-cadi um 
battery pack or optional heavy-duty CNB7 battery 
pack. 


The 16-button control panel provides for channel 
and function selection. The channel and 
function selection is indicated in the liquid 
crystal digital display which can be backlit to 
provide better visibility. 


mre HXZ00SI1 contains. an: on-of f/volume 
control, squelch control, high/low power switch, 
external speaker/microphone _ socket, antenna 
socket, push-to-talk switch, display light 
button, wall charger receptacle, channel keylock 
switch, built-in microphone, and battery lock. 
It is brown, measures 7-high-by-2 3/4-wide-by-1 
1/2-deep inches , and weighs 1 1/2 pounds. 


CAUTION: Do not leave the transceiver lying 
face up in direct sunlight for 
prolonged periods of time. 


2.1 FCC INFORMATION 


The HX200SI| has been type accepted by the 
Federal Communications Commission (FCC) for the 
Maritime Radio Service, part numbers 81 and 83. 
The licensee must comply with all FCC rules and 
regulations that apply to parts 81 and 83 of the 
Maritime Radio Service, including the 
requirement that a copy of parts 81 and 83 be 
kept on board your ship at all times. Copies of 
parts 81 and 83 may be ordered from: 


Superintendent of Documents 
Government Printing Office 
Washington, D.C. 20402 


A call sign and station license must be obtained 
from the FCC before the transceiver may legally 
be operated. The application for a_ station 
license may require the following information: 


Type Accepted - Yes (FCC Parts 81 and 83) 
Output Power - 5 Watts, 1 Watt 
Emission - 16KOG3E 
Frequency Range - 156.025 to 163.275 MHz 
FCC Type Number - APV9T21085 


Residents of Canada may obtain their Department 
of Communications (DOC) license by writing to: 


Government of Canada 
Department of Communication 
300 Slater Street 

Owtawa, Ontario 

Canada, K1A0C8 


The transceiver |icensed to an operator may be 
used by unlicensed persons provided the licensed 
operator transmits the call sign, supervises and 
ends the call, and makes the necessary log 
entries. 


2.2 POWER SOURCE 


The HX200S11 is equipped with the CNB6 nickel- 
cadmium battery pack. To remove the CNB6, 
depress the battery lock button while twisting 
the battery pack off in a counterclockwise 
direction. Do not use excessive force. To 
replace the battery pack, twist it back on ina 
clockwise direction. 


The CNB7 is an optional heavy-duty battery pack 
which may be used in place of the CNBO6. Refer 
to the Specifications section of this manual for 
a comparison of their duty life. 


The HX200SI1 is supplied with the CWC20 plug-in 
wall charger which will charge the CNB6 battery 
pack in five hours, and the CNB7 battery pack in 
nine hours. 


CAUTION: Donot charge either battery 
pack for periods longer than 
those specified or they will 
be irreparably damaged. 


Before using your CWC20 charger in standard U.S. 
outlets, confirm that its power setting switch 
is set at 120 V. In Europe and other foreign 
lands, set the switch at 230 V and use _ the 
supplied wall adaptor plug. 


To prevent the possibility of a short, make sure 
that the CWC20 is completely connected to the 
transciever before it is plugged to a _ power 
outlet. 


The charger terminal is located on the push-to- 
talk switch side of the HX200SI1. 


When using the optional CSA20 drop-in rapid 
charger, the contacts at the bottom of the CNB6 
and CNB7 battery packs allow the battery packs 
to be charged when connected or disconnected 
from the transceiver. The CSA20 will rapid 
charge the CNB6 in 50 minutes, the CNB7 in 80 
minutes. Do not over-charge. 


2.3 SCOPE OF MANUAL 


This manual is intended for use by licensed 
technicians. It contains all pertinent service 
information that is current as of the printing 
date. Changes which occur after the printing 
date will be explained in Service Information 
Inserts. The specific unabridged SCC model 
number covered by this manual is: 


HX200SAAZS 1 


3 PROGRAMMING 


In addition to the 55 regular marine channels 
and 6 weather channels, there are 101 additional 
semiduplex channels fixed in the memory of the 
HX200S 11. Refer to the following table for a 


ADDITIONAL X (SIMPLEX 
CHANNELS RX'FRE QUENCY FREQ 


complete listing of them. 


ADDITIONAL RX TX (SIMPLEX) 160.625 156.025 
CHANNELS FREQUENCY 160.675 156,005 
1605725 HG (|ZS 
00 160. 600* 160.8775 PD On WD 
01 160.650 160.825 166225 
02 160.700 160.875 PN 27/5 
03 160.750 160.925 1DO.o2D 
04 160.800 160.975* 15Oe50D 
05 160.850 161.025* 156.425 
06 160.900* 161.075* 156.475 
07 160.950 161.125* WOOMaZD 
08 161.000* eri he UW /eks IDOnD 1D 
09 161.050%* 161.225* 156.625 
10 161. 100% 1 Olea oi 156.675 
11 161. 150* 161.325* 10.725 
12 161.200* 161.475* IDOaoo 
13 161.250* 161.,525* 156.925 
14 161. 300* 161.5172 156.975 
15 Wo Saks 161.625 1572025 
16 161.400* 161.675 OW OND 
17 161.450* LOlce.20 1 Dieeee> 
18 161.500 161.4795 Pas hy) 
19 LSt5 DEO 161.825 OW eZZ5 
20 161.600 16.1875 oveZ7> 
21 161.650 161.925 PNT AD) 
22 161.700 LON. 972 Ey SSS) 
7. 161.750 162.025 157.425 
24 161.800 162.075* 157.475* 
Zo 161.850 162.125* (ayy Sees 
26 161.900 162. 175* | Bl NY aye 
7a} 161.950 162.2254 157.625* 
28 162.000 OZa 25% U Difa Sees 
29 162.050* 162.325* 157.725* 
30 162. 100* LOZ, * Le dhoe 
31 162. 150* 162. 425* D5 eves 
32 162. 200* 162.475* Wig te Wheks 
33 162.250* NOZe5 25% 157.925* 
34 162. 300* 162. 5i/D* 157.975* 
35 162. 350* 162.625* 158.025* 
36 162. 400% 162.675* 158.075* 
S71 162. 450* OZ i Zoom ly Waa 
38 162. 500* 16207 75> axes i/ae 
39 162.550* 162.825* 158.225* 
40 162.600* 162.875* IDOez on 
41 162.650* 162.925* 158.325* 
42 162. 700* 162.975* MD Oreo y Die 
43 162. 750* 163.025* 158.425* 
44 162.800* 163.075* 158.475* 
45 162.850* OS sal Zon 158.525% 
46 162.900* 
47 162.950* * Frequencies with an asterisk next to them are 
48 163.000* not presently allowed for use by the FCC. 
49 163.050* 


163..100* 
1O3— 1.50% 


158.500* 
158.550* 


Both receive and transmit frequencies of 46 
channels out of the 101 additional channels are 
marked with asterisks to indicate that they are 
not FCC approved marine channels. The receive 
frequencies of another 21 channels are marked 
with an asterisk to indicate that they are not 
FCC approved, that is, only the channel's 
transmit frequency is approved for simplex 
operation, not  semiduplex operation. The 
HX200SI| is capable of being programmed to 
utilize these unapproved channels and receive 
frequencies in the event that the FCC expands 
the marine service to include them. 


Any 10 of the 101 additional channels in the 
transceiver's memory may be programmed for 
operation by performing the following 
instructions. 


ae Remove the four screws securing the back 
cover-and lift itsoff. 


De Locate the’ white programming switch 
sheathed in a black insulating tube beneath 
the voltage controlled oscillator (VCO). 


Bie Remove the black insulating tube and set 
the white switch toward the side where its 
connective wires attach, away from the bare 
pin side. 


4. Press the P/S (programmable/scan) button. 
P1 will appear on the display. 


Dis Select any of the additional channels from 
the table at the beginning of this section 
and enter it asa 3-digit number. For 
example, if channel 2 is selected, press 
numbered keys 0 0 2. 


6. Select the simplex or semiduplex function, 
high or low power function, and the receive 


only or receive/transmit function by 
pressing the numbered keys indicated in the 
following chart. Observe that the 
appropriate symbol appears in the display 
which confirms that the function has been 
selected. 


KEY FUNCTION SYMBOL 
Simplex 
Semi duplex 
High Power 
Low Power 
RX Only 

RX TX 


OnNuUuUBN— 
t. 2a. Ore 


If an error is made while selecting the 
channel functions, press the CLR button and 
reprogram the unit starting with step 5. 


To enter the channel and its’ functions, 
press the ENT button. 


Repeat steps 4 through 8 as many as 9 times 
to program a total of 10 additional 
channels. 


When programming is complete, slide the 
programming switch back to the bare pin 


side, away from its connective wire side. 


Replace the insulating tube over the switch 
and replace it beneath the VCO. 


Replace the back cover. 


4 OPERATION 


4.1 GENERAL 


The controls called out in the following 
illustrated by 


operating instructions are 

Figure 1. 

EXTERNAL ANTENNA TRANSMIT 

MICROPHONE SOCKET INDICATOR 
LIGHT 


SPEAKER 


PUSH-TO-TALK 
SWITCH 


MICROPHONE 
DISPLAY LIGHT 
BUTTON DIGITAL DISPLAY 


CHANNEL KEYLOCK 


SWITCH BATTERY LOCK 
WALL CHARGER —_ 
RECEPTACLE CONTROL PANEL 


HIGH/ LOW ON-OFF/VOLUME SQUELCH 
POWER SWITCH CONTROL BATTERY CONTACTS 
FIGURE 1. HX200SII CONTROLS LOCATIONS 


Weather channels frequencies are as follows: 


te Rotate the squelch control fully 


counterclockwise. WEATHER USA INTERNAT | ONAL 

CHANNEL RECEIVE RECE | VE 
2 Rotate the on-off/volume control clockwise 

until obtaining the desired listening 1 162.550 162.550 
level. 2 162.400 162.400 
5 162.475 162.475 
3. Rotate the squelch control clockwise just 4 KOS.275 1655275 
until the background noise disappears. 5 161.650 161.650 
6 Lone 775 161775 


4. Depress the 16 button and the U/I button 
each time you wish to change from the U.S. 8. If only one channel is to be used, 
mode to the international mode or _ back the keylock switch to the ON position. 
again to the U.S. mode. 


slide 


9. If the digital display is not clearly 
visible , depress the display light button. 
The digital display indicates transceiver 
functions as follows: 


De To select a channel, press one or more of 
the numbered keys on the control panel. 
(See the Marine Channel Table for available 
channels.) Then enter the channel by 


depressing the ENT button. FUNCTION SYMBOL LOCATION 
6. To quickly select channel 16, the distress U.S./International 
channel, depress the 16 button. Mode U or | Upper-left 
Simplex/Dup|lex S or D Lower-left 
ie To select channel one of the six weather Weather Stations WX Lower- 
channels, depress the WX button. Depress center-left 
it a second, or third time and so forth to High/Low Power Hor L Upper-center 
receive weather channel two, three, and so -right 
forth. Scan Mode PO - P9 Center-right 


In compliance with FCC regulations, set the We Program the transceiver to scan two or more 
high/low power switch to the low setting channels. Choose the channels from the 
when in a harbor and whenever it provides following chart. 


sufficient power. 
a. Press the appropriate numerical key(s), 


In compliance with FCC regulations, listen for example, key 1 for channel one, 

+o a channel to make sure it is not in use keys 1 and 6 for channel 16. 

before transmitting on it. b. Press the ENT (enter) button. Note 
that the channel number appears in 

To transmit, depress the push-to-talk place of the dashes. 

switch (note that the transmit indicator 

light illuminates and hold it in while c. Press the P/S button. Note that the 

speaking into the lower-right corner of the displayed P number will advance, for 

speaker grill where the microphone is example, from P1 to P2. 

located). 


d. Press the appropriate numerical key(s) 


To receive a message, release the push-to- and then press the ENT button. 


talk switch. 


USA | NTERNAT | ONAL 


PROGRAMMING CHANNEL SCAN MARINE 
CHANNEL | RECEIVE = |TRANSMIT RECEIVE [TRANSMIT 


Before programming the channel scan for the 


first time, locate the reset switch and 1 156.050 156.050 156.050 
confirm that it is in the OFF position. 2 = = 156.100 
5 156.150 156.150 156.150 

a. Remove the battery pack. 4 156.200 156.200 156.200 
5 156,250 156.250 156.250 

b. Pry off the round plastic cover labeled 6 156.300 156.300 156.300 
MRESET" at the bottom, -of the 7 1562350 156.350 156.350 
transceiver and set the reset switch to 8 156.400 156.400 156.400 

the OFF position. 9 156.450 156.450 156.450 

10 156.500 156.500 156.500 

NOTE: The reset switch has three 11 1567950 156.550 156.550 
functions: set it in the ON 12 156.600 |156.600 156.600 

position to prevent 13 156.650 156.650 156.650 

discharge of the lithium 14 156.700 156.700 156. 700 

battery during storage, 15 156.750 ee 156.750 

switch it to the ON position 16 156.800 156. 800 156.800 

for 60 seconds and then to iF 156.850 156. 850 156.850 

therOFEaposi tion ~ tos erese 18 156.900 |156.900 156.900 

the channel scan program or 19 156.950 156.950 156.950 

reset the microprocessor. 20 161.600 157.000 157.000 

21 157205004 1457.050 157.050 

Reattach the battery pack. ZZ LO LOO 157.100 157.100 
23 1572150 1575150 157.150 

Turn on the transceiver. 24 161.800 157..200 157.208 
25 161.850 1575250 157.230 

Press the channel 16 button anda U (U.S. 26 161.900 |157.300 157.300 
mode) or | (international mode) will appear 27 161.950 |157.350 157.350 
in the upper-left portion of the display 28 162.000 [157.400 157.400 
window. 60 160.625 = 156.025 
61 156.075 156.075 156.073 

To change the channel mode (from U to | or 62 156.125 plSoot25 156. 123 
| to U) press the U/I button. 63 196,175 W621 75 156.175 
64 160.825 = 156.225 

Once the channel mode kas been selected, 65 15652715 2 6e27/5 1565275 
press the P/S (programmable scan) button. 66 156.325 1562325 156.325 
67 156.575 1365502 156.508 

a. P1will appear in the right portion of 68 156.425 156.425 156.425 
the display window. 69 150.475 156.475 156.475 

70 156052 54811 56.525 156. 523 

b. Two dashes will appear in the center of 71 156. 575 PaG eS 156.575 
the display window. WU 1 5OnO25 156.625 156.625 


RECEIVE TRANSMIT |RECEIVE TRANSMI 


MARINE 
CH 


a To stop. scanning, press the 16, WX 
(weather), or CLR(clear) button. 


a. To resume scanning, press the P/S_ button 
for one full second. 


4. To keep the transceiver set on a_ busy 
channel , depress the CLR button. 


4.4 CLEARING A PROGRAMMED SCAN CHANNEL 


1. Call the channel up by pressing the P/S 
button until the channel appears in the 
display window. 


8. Repeat step 7 (and optional step 5) to Tbe Press the U/I button. 
program the transceiver to scan as many as 
ten channels. ae The channel number will be replaced by two 
dashes. 


4.3 SCANNING 


ts After two or more channels’ have been 
programmed , press the P/S button for one 
full second. Observe that the display 
window indicates which channels are being 
scanned. 


NOTE: Scanning cannot be initiated 
if the squelch is open. 


) THEORY OF OPERATION 


The electrical descriptions in this section are 
illustrated by the block diagram, Figure 2, and 
the schematic diagrams in the Drawing section. 


5.1 PHASE-LOCKED LOOP 
The phase-locked | oop (PLE) frequency 
synthesizer consists of four major circuits. 


They are the voltage-controlled oscillator 
(VCO), PLL local oscillator and mixer, reference 
oscillator and phase detector, and programmable 
divider. 


Tinemerei: dC, QLO1, includes the reference 
frequency generator, programmable divider, phase 
detector, and unlock condition detector. 


Voltage Controlled Oscillator - The VCO section 
is composed of varicaps QV03 and QV04, 
oscillator QV0Z, buffer QVOl, and their 
associated circuitry. QV04 receives a DC 
correction voltage through an active low-pass 
TmmeGeOrsOnand OPS1'. As the DC correction 
voltage lowers, the capacitance of QV04 


increases, thereby lowering the frequency of 
Qvoz2. QVO2 will oscillate at a frequency 
determined by QV04 and QVO3. The formula’ for 


determining the VCO frequency, where fD is 


frequency desired, is as follows: 
TX VCO = fD RX VCO = fD - 10.7 

The output of QV02 is then buffered and 
amplified by QV0O1 before proceeding to the next 
stage. 

The 


Mixer and PLL Local Oscillator - amplified 


VCO signal is heterodyned with the PLL local 
oscillator signal originating at transistor 
QPO1, crystals XPO3, XPO2, and XPO1. The 


frequency of the PLL local oscillator depends on 
the operation: XP01 is 51.675 MHz for the TX 
mode, XPO02 is 49.460 MHz for the duplex receive 
mode, XPO3 is 48.108 MHz for the simplex receive 
mode. The output of the PLL local oscillator is 
then tripled by coil LPO5 and applied to the 
base of the mixer QP41. 


The mixer output is the difference between the 
VCO frequency and the tripled PLL local 
oscillator frequency. The = formula for 


determining the mixer IF is as follows: 
MeV tee Ok Keto) 


Where: M is the mixer IF. 
Vf is the VCO frequency desired. 
lo is the PLL local oscillator determined 
by crystal XPO1, XP02, or XPO3. 


The mixer output signal is amplified by 
transistors QP42 and QP43 before being applied 
TOs pin. 20,01 2 1C JOLOT, “which eontains the 
programmable divider. 

Programmable Divider - The amplified mixer 


output signal is fed from QP43 to pin 56 of 
QLO1. Within QLO1, the mixer signal is divided 
according to a hexadecimal code assigned to each 
channel. The result is a frequency of 6.25 kHz. 


Phase Detector and Reference Oscillator - The 
reference oscil lator derives its 150-kHz 
frequency from crystal XLO1. The 150-kHz signal 
is then divided by 24 within QLO1 to obtain a 
reference frequency of 6.25 kHz. 


The phase detector, entirely contained in QLO1, 
compares the 6.25 kHz reference’ oscillator 
frequency with the output of the programmable 
divider. If the signals are in phase, the phase 
detector output, pin 62 of QLO1, will remain a 
stable DC voltage. 


Conversely, when the two signals are out of 
phase, the DC correction voltage (TP2) will 
change. When the signals are out of phase the 
synthesizer is considered to be unlocked. When 
in the unlocked mode, pin 35 of QLO1 activates 
the unlock circuitry, transistors QE10 and QE06, 
which disables the transmit B+ supply voltage. 
This prevents the transmitter from producing RF 
power output on unassigned frequencies. 


5.2 TRANSMITTER 


The transmitter is designed to’operate jin the 
VHF /FM frequency range of 156.050 to 163.275 MHz 
at a power output of 1 watt or 5 watts. 


Microphone Amplifier - The audio signal 


originating at the microphone is applied to the 
preamp QMO1, pre-emphasised by QMOZ2 then limited 


in QMO3. The output of QM03 is then filtered by 
a low pass filter in QM0O3 then applied to 
microphone gain control RP68. The signal is 


then applied to varicap QV03 to modulate the VCO 
signal. 


The VCO output 


Amplifier and Driver Stage - 


signal is amplified by transistors QP80 and 
QTO1. The output of QT01 is applied to the 
driver transistor, QT02. QTO1 and QTO2 are 
controlled by the transmit B+ supply. The 
transmit B+ supply is, in turn, controlled by 


the unlock signal originating in QLO1. 


Final Amplifier - The signal received from the 
small signal and driver stage is applied to 
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class C final amplifier transistor, QT20. 
is supplied via the switched B+ supply. 


QT 20 


Output Filter/Matching Network - The amplified 


signal is fed through a 4-stage pi-type filter 
network to remove unwanted signals and ensure 
proper antenna matching. Included within the 
matching network is a_ solid-state antenna 
switching network, comprised of diodes QT21 and 
QT22. 

RF Power Switching - The high and low power is 
accomplished by the switching action of 
transistors QT03 and QT04. The low power RF 


output can be adjusted by resistor RTO8. 
Boop neCe |VER 
The receiver is a double-conversion heterodyne, 


designed to operate in the VHF/FM_ frequency 
range of 156.050 to 163.275 MHz. 


RF Stage - An incoming RF signal from the 
antenna is fed through a bandpass filter and 


then to gate 1 of a dual-gate MOSFET amplifier, 


FET QROS. The output is then fed through 
another bandpass filter. 

First Mixer and First Local Oscillator - The 
amplified and filtered RF signal is applied to 


the gate of the first mixer, FET QRO4, while the 


first local oscillator signal is injected into 
the source of QR04. The formula for obtaining 
the first local oscillator frequency is: 

ora hx 10.7 Miz 
Where lo is the first local oscillator 

frequency. 

Where RX is the receive frequency. 
The first local oscillator signal is derived 
from the voltage controlled oscillator (VCO). 


The VCO output is amplified by transistors QP81 
and QP82 and filtered by coil LRO7 before being 
applied to the source of QR04. 


First and Second IF and Audio Stage - The 


heterodyning action of the first mixer produces 
a 10.7 MHz IF, which is applied to a two-stage 
crystal filter, FRO1 and FROZ2, and then 
amplified by transistors QRO5 and QRO6. The 
amplified IF signal is mixed at IC QR20 with a 
10.245 signal from crystal XR20, which produces 


a 455 kHz second IF. IC QR20 incorporates the 
functions of the second mixer, second IF 
amplifier, detector, and noise amplifier into 


one package. 


The audio output of pin 9 on IC QR20 passes 
through the de-emphasis circuit and is then 
amplified by the audio pre-amplifier, IC QR70. 
The amplified audio is then passed through 
volume control resistor RGO3, before being sent 


to the audio amplifier, IC QR50, to drive the 
speaker. 

Noise Squelch - The noise-actuated squelch 
circuit consists of a noise detector, diodes 


QR24 and QR25, noise amplifier and limiter QR20, 
and DC control circuit, transistor QR/1. The 
signal detected from QR20 by QR24 and QR25 is 
then applied to the squelch control, resistor 
RGO2. The resultant DC voltage controls the 
squelch switching transistor QR71. The squelch 
system eliminates the static which would 
otherwise be heard at the speaker during the 
intervals between received signals. 


6 MAINTENANCE 


6.1 GENERAL 


With normal use, the inherent quality of the 
solid-state components used in the transceiver 
will provide many years of continuous’ use 
without failure. 


damage to the 
following 


prevent 
observe the 


Precautions’ - To 
transceiver, always 
precautions. 


Te Never key the transmitter without = an 
antenna or suitable dummy load connected to 
the antenna socket. 


2 Avoid too wide a variance from the 
specified input voltage. It should not 
exceed 11.5 VDC nor fall below 8.5 VDC. 


Maintenance Sequence - Maintenance on_ the 
transceiver should be performed in the following 
sequence. 


Te Conduct the performance test to check the 


overall performance of the transceiver 
before the transceiver is sold or 
installed. 


2. Conduct the alignment procedure if the 
transceiver fails the performance test or 
whenever a critical electrical component is 
replaced. The alignment procedure should 
be repeated whenever maintenance is 
performed on the transceiver. 


ei Follow the troubleshooting charts and 
measurements to isolate a faulty component 
whenever the transceiver fails. 


6.2 TEST EQUIPMENT 


To perform the alignment and test procedures in 
this section, a technician will require the 
following, or equivalent, test equipment: 


Cushman CE-6A .....0eee0206+ FM Communications 
Monitor 

BRAT IS cccpascscecese dees RE Wattmeter*with 
50-ohm Load 

Cushman CE-11 .............. Tone Generator 

Hewlett Packard 427A ....... Voltmeter 

Hewlett Packard 11096B ..... RF Probe 

Hewlett Packard 5314A ...... Frequency Counter 

Hewlett Packard 1220A ...... Oscilloscope 

Adjustable, 8V to 13V, 2A .. Power Supply 

Helper Instruments ......... Sinadder 

Meee 25 UA ees eccvsaes LErO Canter Meter 


The following optional equipment may also be 
used: 


Hewlett Packard 8558B 

with display .............. RF Spectrum Analyzer 
Danameter 2000 ............ Digital Voltmeter 
Wavetech 3000 ............. Signal Generator 


6.3 PERFORMANCE TEST 
Receiver 


To test receiver performance, connect the test 
equipment to the transceiver as detailed in 
steps 1 through 3, and perform steps 4 through 
155 


les Connect an FM communications monitor to the 
antenna receptacle. 


Zs Connect an AC voltmeter to pin 4 and pin 1 
of the external microphone jack. 


Sy Connect a power supply and adjust it to 
1050 VDC: 


4, Apply power to the transceiver and turn 
the squelch control fully counterclockwise 
(maximum noise). 


ie Adjust the volume control for a_ voltmeter 
reading of 0.8 VAC. 


6. With the communications monitor set at the 
receive frequency (no modulation), slowly - 
increase a signal level until the voltmeter 
is reduced to 0.08 VAC (20 dB decrease). 
Verify that the communications monitor 
output does not exceed 0.5 uV. 


lee Reduce the communications monitor output to 
zero. 


8. Adjust the squelch control to the point 
where the speaker noise just cuts out 
(threshold). 


9. Set the communications monitor modulation 
to +3 kHz with a 1 kHz tone. 


10. Increase the communications monitor output 
until speaker noise returns. Verify that 
the output does not exceed 0.25 uV. 


11. Turn the squelch control fully clockwise 
(maximum quieting). 


12. Increase the communications monitor output 
until the audio is recovered at the speaker 
again. Verify that the signal level of the 
communications monitor is between 0.5 uV 
ana =). 0) uve 


13. Repeat steps 4 through 12 on several 


different channels. 


Transmitter 


8. Key the transmitter and speak into the 
microphone. Deviation must not exceed +5.0 
kHz. 

9. Repeat steps 3 through 8 on_ several 


To test transmitter performance, connect the different channels. 
test equipment as detailed in steps 1 and 2, and 
perform steps 3 through 9. 6.4 ALIGNMENT 
1. Connect a wattmeter with a 50-ohm load to PLL Circuit 
the antenna receptacle. a ae 
To align the PLL circuit, remove the transceiver 
Ze Connect a power supply and adjust it to covers, connect the test equipment as shown in 
10.0 VDC. Figure 3, refer to Figure 4 which shows the 
location of the alignment reference points, and 
BY Apply power to the transceiver and key the perform the following steps. 
transmitter by depressing the microphone 
push-to-talk switch. PLL Loop Adjustment 
4. Verify that the power output is 5 watts in ti: Set the transceiver to channel 01 in the U 
the high power mode and 1 watt in the low (United States) mode. 
power mode. 
ae Set the voltmeter for DC volts, and connect 
Ds Set the FM communications monitor to it to testspotnt TR02- 
measure the transmitter frequency of the 
unit. Be Key the transmitter and adjust coil LV03 
for a voltmeter reading of 1.6 V. 
ie Key the transmitter and verify that the 
communications monitor indicates the 4. In the receive mode, adjust resistor RP67 
transmitter frequency, +500 Hz. for a voltmeter reading of 1.6 V. 
Ie Set the communications monitor to measure AG 
transmitter deviation. /DC 
VOLTMETER RF WATTMETER 
FM 50 OHM DUMMY LOAD 
COMMUNICATIONS 


MONITOR 


Gress es) 
@29966006 
@® 068} © 


TO VARIOUS 
TEST POINTS 


POWER SUPPLY 


CONNECT 


TO ANTENNA RECEPTACLE 


TONE GENERATOR 


CHASSIS 
GND 
we 


TO MICROPHONE RECEPTACLE 


watt 


VDC TO 


BATTERY TERMINALS INSIDE HANDHELD 
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13. 


14. 


In the receive mode, set the transceiver to 
channel 01 in the | (International) mode 
and adjust resistor RP62 for a_ voltmeter 
reading of 1.6 V. 


Disconnect the voltmeter from test point 
TPO2. Connect an RF voltmeter to test 


point TPO3. 


Set the transceiver to channel 16. Ground 
the secondary side of LP81 to prevent 
interference from the VCO. Adjust LPO5 so 


Transmitter 


To align the transmitter, remove the transceiver 


covers, 
Figure 3, 


connect the test equipment as shown in 
refer to Figure 4 which shows’ the 


location of the alignment reference points, and 
perform the following steps. 


ie 


Set the high/low power switch to the HI 
position and set the transceiver to channel 
16, transmit mode. 


connect it 
and adjust coil LP81 


and CT29 to obtain the 
maximum 


Make sure that the 


microphone to the 


that the level of TPO3 is the same in’ both Dae Set the voltmeter for DC volts, 
the receive and transmit modes. to test point TP05, 
for the minimum voltmeter reading. 
Disconnect the RF voltmeter from test point 
TEOS. 3. Turn RT08 fully counterclockwise. 
Connect the frequency counter to test point 4. Adjust E101, s2G126; 
TPO4. maximum wattmeter reading. 
Set the transceiver to the | mode. 5. ~Adjust coil LT20 to obtain 
wattmeter reading. 
In the receive mode, set the transceiver to 
channel 16 and adjust capacitor CPO7 for 6. Repeat steps 4 and 5. 
146.100 MHz. output power is more than 5 watts. 
In the transmit mode, set the transceiver Ue Switch the high/low power switch to the LO 
to channel 16 and adjust capacitor CP03 for position and adjust resistor RT08 for a 
156.800 MHz. wattmeter reading of 0.75 watt. 
In the receive mode, set the transceiver to 8. Connect an external 


channel O01 adjust capacitor CP05_ for 
149.950 MHz. 


Disconnect the frequency counter from test 
point TP04. 


FM 
COMMUNICATIONS 
“MONITOR 


COOCCe) 
80888006 
@) @ (8) o 


RF WATTMETER 
50 OHM DUMMY LOAD 


—~m— TO EXTERNAL HORIZONTAL 
INPUT ON SCOPE 


radio. Open the microphone, disconnect the 
wire from the microphone element, and 
connect it to a tone generator set for a 
1 kHz, 20 mV tone. Adjust RP68 so that the 
deviation becomes +4.5 kHz. 


TONE GENERATOR 


TO ANTENNA RECEPTACLE 


POWER SUPPLY 


Eig 
- CONNECT VDC TO 


BATTERY TERMINALS INSIDE 
HANDHELD 


FIGURE 5. HX200SII RX TEST SETUP 


9. Reduce the tone generator output until the 
deviation becomes +3.5 kHz. Then, increase 
the tone generator output by 20 dB. 

10. Adjust RP68 so that the deviation becomes 
+4.5 kHz. 

Receiver 


To align the receiver, remove the transceiver 


covers, connect the test equipment as shown in 
Figure 5, refer to Figure 4 which shows’ the 
location of the alignment reference points, and 
perform the following steps. 

1. Connect an RF signal generator to the 


antenna connector. Connect an 8-ohm dummy 
load, millivoltmeter, and oscilloscope to 
the external speaker terminal. 


Lie Set the voltmeter for DC volts and connect 
it to test point TPO1. 


oe Set the transceiver to channel WX04 and 
adjust coils LRO1(A), LRO1(B), LRO2, LRO4, 
LRO5, LRO6, LP80, LRO7(A), and LRO7(B) for 
the maximum voltmeter reading. 


4. Adjust LRO3 so that the slug is 


De Set the transceiver to channel 06. 


NOTE: 


Loe Turns 
up from its bottom position. 


Ad just 
LRO4, LRO7(B), and LRO7(A) in’ succession 


for a peak AC voltmeter reading. 


6. Adjust LR20 for a peak audio output. 


For the following steps 7 and 8, set the 
RF signal generator output from 0.20 to 


D5 723) Ne 
fie Set the transceiver to channel WX04. 
Adjust CPO5 for maximum 12 dB SINAD 
sensitivity. 
Shc Set the transceiver to channel 06. Ad just 


CPO7 for maximum 12 dB SINAD sensitivity. 


6.5 TROUBLESHOOTING 


Only after the transceiver has been aligned to 
the desired frequency should the _ following 
troubleshooting charts be used (in conjunction 
with the troubleshooting measurement charts on 
the appropriate schematic in the Drawings 
section) to isolate a defective stage or 
component. 


SYMPTOM VCO LOCK ON INCORRECT 
FREQUENCY OR IS INOPERATIVE. 


CHECK FOR SUPPLY VOLTAGE INCORRECT CHECK D.C. SUPPLY SOURCE, 
PIN 4 PVOI, PINS PEOL. ON/OFF SWITCH, & PEO! BOARD. 


CHECK FOR IS5SOKHz ON XLOI. INCORRECT CHECK QLOI, XLOI AND ASSOC. 
CIRCUITRY. 


CHECK FOR 144.3249MHz IN RX CHECK QPOI, XPOI, XPO2, XPO3 
SIMPLEX AND/OR |155.025MHz (TX MODE) INCORRECT AND ASSOCIATED CIRCUITS. 


AT PIN4 PP40 


CHECK FOR (fd-10.7)-144.3249 RX 
SIMPLEX OR fd- 155.025MHz. (TX MODE) INCORRECT REPLACE PP40 ASSEMBLY. 
AT PIN 6 PP40 


CLIP JUMPER JO6. CONNECT A 


VARIABLE VOLTAGE D.C. SUPPLY WITH 
THE POSITIVE LEAD ON T.P.2 AND 


VCO WILL NOT. REPLACE VCO 


NEG TO GND. VARY THE DC. LEVEL CHANGE 
BETWEEN | & 6VOLTS. MONITOR VCO 
WITH A SPECTRUM ANALYZER OR 
FREQUENCY COUNTER. 
VCO WILL 
CHANGE 
SET VCO FREQ TO VCO=fd-10.7 IN 
RX MODE, AND MEASURE RF VOLTAGE INCORRECT VOLTAGE LOW 
AT PINS OF PP80 ASSEMBLY. VOLTAGE REPLACE VCO 
MEASURE R.F. VOLTAGE ON PING OF 
PP40 ASSEMBLY INCORRECT CHECK LPOS5, QPOI, XPO2, XPO3 
VOLTAGE AND ASSOCIATED CIRCUITS. 


MEASURE R.F. VOLTAGE ON PIN 2 CF 

PP40 ASSEMBLY. INCORRECT CHECK VCO ASSEMBLY AND 
VOLTAGE ASSOCIATED CIRCUITS. 

CHECK R.F. VOLTAGE AT TPO3. INCORRECT REPLACE PP40 ASSEMBLY. 
VOLTAGE 


CHECK PP40 & QLOI 
INTERCONNECT CIRCUITS. 


CHECK R.F. VOLTAGE AT PIN6 OF INCORRECT: 
PP40. VOLTAGE 


CHECK QLOI AND ASSOCIATE 
CIRCUITS. 
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CONNECT TRANSCEIVER TO A 10VOLT D.C. POW 
ROTATE VOLUME CONTROL TO ITS MID-POSITION 
SQUE!I CH CONTROL FULLY COUNTERCLOCKWISE. 
AN A.C. VOLTMETER, SINADDER, AND AUDIO LOAI 


PINS 1 & 4 OF THE EXTERNAL MICROPHONE JAC 


AUDIO OUTPUT 


GREATER THAN 1 VAC RMS 


ROTATE SQUELCH CONTROL FULLY 


CLOCKWISE 


SQUELCH FUNCTIONAL 


UNSQUELCH TRANSCEIVER. CONNECT AS 
GENERATOR TO ANTENNA RECEPTACLE A 
MEASURE THE 12db SINAD SENSITIVITY 


POOR RECEIVER SENSITIVITY 


DISCONNECT SIGNAL GENERATOR FR 


PROBE GENERATOR OUTPUT PORT. 
GENERATOR TO 455 KHz AND MEASU 
SINAD SENSITIVITY ON PIN 4 OF PR20 


CORRECT SENSITIVITY 


MEASURE 10.7MHz 


MEASURE AUDIO OUTPUT AT SPEAKER 


fe) 
AND CONNECT A HIGH-IMPEDANCE a 


ae res 


| 
| 
| 
| 


| 
| 
| 


SENSITIVITY ON F 


CORRECT SENSITIVITY 


MEASURE 10.7MHZSENSITIVITY ON BAS 
OF QRO5 


LOW SENSITIVITY 
| 


CHECK QRO5,QRO6 AND 
ASSOC. CIRCUITS. 


RECEIVER SENSITIVITY 


CH 
1 OF QRO3 ECK LRO1 , QRO2, QT21, QT22 


QRO1AND ASSOC. CIRCUITS. 


ENSITIVITY 


103, AND ASSOC. 


| 
} 


ROUBLESHOOTING CHART 
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SYMPTOM VCO LOCK ON INCORRECT 
FREQUENCY OR IS INOPERATIVE. 


CHECK FOR SUPPLY VOLTAGE 
PIN 4 PVOI, PINS PEOL. 


CHECK FOR ISOKHz ON XLOIl. 


CHECK FOR 144.3249MHz IN RX 


SIMPLEX AND/OR 155.025MHz (TX MODE) 
AT PIN4 PP40 


CHECK FOR (fd-10.7)- 144.3249 RX 
SIMPLEX OR fd- 155.025MHz. (TX MODE) 
AT PIN 6 PP40, 


CLIP JUMPER JO6. CONNECT A 


VARIABLE VOLTAGE D.C. SUPPLY WITH 
THE POSITIVE LEAD ON T.P.2 AND 


NEG TO GND. VARY THE DC. LEVEL 
BETWEEN | & 6VOLTS. MONITOR VCO 
WITH A SPECTRUM ANALYZER OR 


FREQUENCY COUNTER. 


VCO WILL 
CHANGE 


SET VCO FREQ TO VCO=fd-I0.7 IN 
RX MODE, AND MEASURE RF VOLTAGE 


AT PINS OF PP80 ASSEMBLY. 


MEASURE R.F. VOLTAGE ON PIN@4 OF 
PP40 ASSEMBLY 


MEASURE R.F. VOLTAGE ON PIN 2 CF 
PP40 ASSEMBLY. 


CHECK R.F. VOLTAGE AT TPO3. 


CHECK R.F. VOLTAGE AT PING OF 
PP4O. 


CHECK QLOI AND ASSOCIATE 
CIRCUITS. 


CHECK D.C. SUPPLY SOURCE, 
INCORRECT ON/OFF SWITCH, & PEO! BOARD. 
INCORRECT CHECK QLOI,XLOI AND ASSOC. 
CIRCUITRY. 


CHECK QPOI, XPOI, XPO2, XPO3 
INCORRECT AND ASSOCIATED CIRCUITS. 


INCORRECT REPLACE PP40 ASSEMBLY. 


REPLACE VCO 


VCO WILL NOT. 


CHANGE 
INCORRECT VOLTAGE LOW 

VOLTAGE REPLACE VCO 

INCORRECT CHECK LPO5,QPOI, XPO2, XPO3 
VOLTAGE AND ASSOCIATED CIRCUITS. 


INCORRECT CHECK VCO ASSEMBLY AND 
VOLTAGE ASSOCIATED CIRCUITS. 
INCORRECT REPLACE PP40 ASSEMBLY. 
VOLTAGE 


CHECK PP40 & QLOI 
INTERCONNECT CIRCUITS. 


INCORRECT 
VOLTAGE 


FIGURE 6. HX200SII PLL TROUBLESHOOTING CHART 


CONNECT TRANSCEIVER TO A 10VOLT D.C. POWER SUPPLY, 
ROTATE VOLUME CONTROL TO ITS MID-POSITION, ROTATE 


SQUEI CH CONTROL FULLY COUNTERCLOCKWISE. CONNECT 
AN A.C. VOLTMETER, SINADDER, AND AUDIO LOAD TO 


NO AU 
PINS 1 & 4 OF THE EXTERNAL MICROPHONE JACK. 


AUDIO OUTPUT 
MEASURE AUDIO OUTPUT AT SPEAKER 


GREATER THAN 1 VAC RMS 


ROTATE SQUELCH CONTROL FULLY 
CLOCKWISE 


SQUELCH NON-FUNCTIONAL 


SQUELCH FUNCTIONAL 


UNSQUELCH TRANSCEIVER. CONNECT A SIGNAL 
GENERATOR TO ANTENNA RECEPTACLE AND 
MEASURE THE 12db SINAD SENSITIVITY 


POOR RECEIVER SENSITIVITY 


DISCONNECT SIGNAL GENERATOR FROM ANTENNA 
AND CONNECT A HIGH-IMPEDANCE SCOPE 

PROBE GENERATOR OUTPUT PORT. SET SIGNAL 
GENERATOR TO 455 KHz AND MEASURE 12db 
SINAD SENSITIVITY ON PIN 4 OF PR20 ASSEMBLY . 


CORRECT SENSITIVITY 


MEASURE 10.7MHz_ SENSITIVITY ON PIN1 OF PR20 


CORRECT SENSITIVITY 


CORRECT SENSITIVITY 


MEASURE 10.7MHZzSENSITIVITY ON BASE 
OF QROS 


LOW SENSITIVITY 
| 


CHECK QRO5,QRO6 AND 
ASSOC. CIRCUITS. 


LESS THAN 1 VAC RMS 


LOW SENSITIVITY 


LOW SENSITIVITY 


DIO OUTPUT 


CHECK ON/OFF VOLUME CONTROL 


CHECK VOLTAGE ON PIN 7 CHECK INCORRECT VOLTAGE 
PR20 ASSEMBLY 

CORRECT VOLTAGE 
CHECK VOLTAGE ON PR70 
ASSEMBLY 


CORRECT VOLTAGE 


CHECK PR20 AND ASSOC. 
CIRCUITS 


INCORRECT VOLTAGE 


CHECK PR70 AND ASSOC. 
CIRCUITS. 


CHECK SQUELCH CONTROL 
AND ASSOC. CIRCUITS. 


CHECK FR20 AND PR20 ASSEMBLY 
AND ASSOC. CIRCUITS 


CHECK PR20 ASSEMBLY XR20 AND 
ASSOC. CIRCUITS. 


MEASURE 10.7 MHz 
OF QRO4 


SENSITIVITY ON DRAIN 


LOW SENSITIVITY 


CHECK LRO5S, FRO1, FRO2 & 
ASSOC. CIRCUIT. 


MEASURE D.C. VOLTAGE ON PIN 1 PR50 
ASSEMBLY 


APPROX. 0.6 


CHECK SQUELCH CIRCUITS PR70 
ASSEMBLY 


VOLT D.c. 


APPROX.|O VOLTS D.C. 


MEASURE AUDIO ON PIN 11 


IN 
OF PR20 ASSEMBLY CORRECT. 


VOLTAGE 


CHECK PR20 AND ASSOC. 
CIRCUITS 


CORRECT VOLTAGE 


MEASURE AC VOLTAGE ON PINS 
1 & 5 OF PR70 ASSEMBLY 


INCORRECT 
VOLTAGE 


y CHECK PR70 & ASSOC. 
CIRCUITS 


CHECK PR50 & ASSOC. 
CIRCUITS 


CORRECT VOLTAGE 


CHECK VOLTAGE ON PR50 ASSEMBLY 


CORRRECT VOLTAGE 


INCORRECT 
VOLTAGE 


CHECK SPEAKER 


MEASURE RF VOLTAGE AND FREQUENCY 
ON SOURCE OF QRO4 


MEASURE RECEIVER SENSITIVITY 
ON DRAIN QRO3 


MEASURE RECEIVER SENSITIVITY 


CHECK LRO1 , QRO2, , QT 
ON GATE 1 OF QROS sim teMedb ed oe: 


QRO1AND ASSOC. CIRCUITS. 


INCORRECT FREQ. OR VOLTAGE 


LOW SENSITIVITY 


LOW SENSITIVITY 


CHECK LRO2, LRO3, LRO4 
& ASSOC. CIRCUITS. 


CHECK QRO3, AND ASSOC. 
CIRCUITS. 


CHECK PP80 ASSEMBLY, LP80,LRO7 
& ASSOC. CIRCUITS. 
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, DRAWINGS 


7.1 GENERAL 


The drawings in this section show the electrical 


and mechanical parts locations and 
interconnections of the transceiver. The values 
of most electrical parts are indicated on the 


schematic 
measurements 
schematic. 


diagrams. 
are listed in 


Troubleshooting 
charts on_- the 


at 


7.2 REVISIONS 


As drawings are updated, parts changes which are 


not compatible with all versions’ of the 
transceiver are detailed in a revision list 
printed on the back of the applicable drawing. 
Organized chronological ly by model serial 
number, each revision list includes: the 


reference designators of the part, a description 
of the revision, and the serial number of the 
first unit that incorporates the change. 


——EE a = OOS KEY BOARD 


POO! CUT - ONLY “1” 


pepe WITH ~"lor'u" SGo5 
QRO3 - 3SKIOOR [" aa | 
x hn Dx \, vlad 
QLI7 - LCD Ny NX e 6 he | 
q a C 
5g ~ | 
mess 41090011 i213 14 15 16 17 8 19 20 | 2 3 wx | 
3s cRO3 : No s 
3} | 38 ON [ON Nx | 
ie w ee Ne | 
RF FINAL AMP | : : : . | 
| cT4i-apcH@® PT20 ! | | 
LT2e - 6T are © ¢ ae i --—-|---~-4 
TOded __ : 
oe, vs 
te es = =! == = = | =|s}~ : of 2 cS 
3} 313 3 3] 5 4, 
T43- re ee H - 
SO: aT20-25C2539 Aw sLo3 ee 
a clelela| “oes | ere ret sw 
6 Py LT25-51 6 IRT24-470 LT20 -31 4 2/9/88 f “ 7 
6 s/s] 15 TQ O i se 
cS 4 © i) @) « ad Bead a ad OLI3 
mee ae =| 12 2 Li b 
2] |e 25 pS = Simone Seana foe] bi 
aos [5 5 = & ' “i cl 3 bd od Bi ae oe 
Hale) fsb | a9 e[fes 
crit “ a! a “ r ‘o) | S ee 
9.001 | § ie 5 & o1 1s & § 
' OF 2-330 (1/4W) @ 5 
a = ° 8 
: . p staeal ete 
= 7 | 2)i6 ie = ; 
= ISGRaggeeococ Fy Hess 3 3 oes Fy 1$ 
= on - 2 
gsSeeezeesass £ F828 =F x oe 


Oo oO = _ i (NC) 1,3,4,17,18,19, 20, 22.23. 50,31, 32, 36,37 
a LO! - pPDI7066 46,47, 48,55, 57,63 ' 


— 2SC2785H x) 


AMP. RF DRIVER #8 be | 
QTO! - 28C2347 QTO2 - 2SC2538 panes eros g 3 85358 % sense: 
arene AIS [ET To g 8 SkIBSSISRESE 
cK) { i RTOS | 
z| 3 SO at 220 
S| 8 L= 445 T© QTO3, QTo} QLO2 - 2SAlI75y 
g 
5 


ct 


RLO4 - 10K 


tk cLo4 
S010) "=e Loovi6v 
Je BE 4 CHE z 
2 +) = nun 
RTOS - CAs 
L51© | ms le 
C2 
E eee = 3 + 
? QE05 - 2SD1020E QE07 REG PEO) * 
£0 2 a. reo7-10 2SCI622AD17 © Fri mis *O) 
2 : Ss 3 | QLO3 - 2SAII75U 
s un 8 
21} OQ 56: 
Lb) gO 
3 a So 
1 2 1 5 
s = 
st. a8 aa 
38 is ak 
2 Pies 14 . 
g QEI0- 
6 2SC16 
I eos ADIT 
o rd 0.004 > 
© : ag ee 
= i = = = = _ L = = 
"9 om () () RIS 
JEO! ae UMLocK v : biog yan co. 
z Tx +8 (UNLOCK OFF) © 
& am ©.U BATTERY 
Toe 
1 ZL0: 
o) ©) €x7 PIT 
$ [PMol Mic AMP 
s QMO2 - 2SCI622ADI7© 
« 


Qmol Ruos LO) = 
-2SCI622AD17 © Seer MMOS 22F © 
el 


RMO3 
5.6n 0) 


B Sale cies €G02 -0 00: 
: | 
2 alext mic | - Ne 
22 se cui7 Sion “S 1 
= Jmo1 | ‘lei | 


[Seen ee fern Cate Ge a cack oc ee pete a mana Gano ene Ree aaa 
Sava, 
g| a 2 DI : 
l 
a 


INT AIC 
| — — — mGO2 
e 
SOc Gn EE 
EXT. MIC PTT Sw 
CONNECTOR 3602 


~Gos 


rG01 


eat err 
Pace , 
10.0v" | 


JG02 
ANT CONNECTOR x 


cr4s 
I 1Op CH 


OOSII SCHEMATIC DIAGRAM 29 


7 DRAWINGS 


7.1 GENERAL 


The drawings in this section show the electrical 


and mechanical parts locations and 
interconnections of the transceiver. The values 
of most electrical parts are indicated on Tthe 


Troubleshooting 
charts on the 


diagrams. 
are listed in 


schematic 
measurements 
schematic. 


aNd 


7.2 REVISIONS 


As drawings are updated, parts changes which are 


not compatible with all versions of the 
transceiver are detailed in a revision list 
printed on the back of the applicable drawing. 
Organized chronological ly by model serial 
number, each revision list includes: the 


reference designators of the part, a description 
of the revision, and the serial number of the 
first unit that incorporates the change. 


ee 


POO! ist IF AMP 


ee C8 ig bread KEY BOARU 


CUT - ONLY “1” 


mGo2z 


WITH ~"l"or'u” $GO5 
RF AMP Ist MIX QROS , QROG SSS en nS (0 (i) (O(N er 
20 - 433K 18) 
QRO3- 3SKIOOR 44,9, fMe _—«@RO4-- 2SKI93K -2SC3315(C) x2 © je mas ie 7 eee tea oe 
- ee \ 
formizenee — MOAR sey Bees OX ~ owe 
RROT AR | 
~ ne -- 3300 me : tne a =e 
° —- a a 
: : PR2O “Ricans penne | 2nd MIX / IF I Nad Nae fae Ae 
i j E : al | 2! on T.PO! | -< Ps m~ 
: =u) x 5 0.0 U =a 
; ’ ssl $ 3 jews + 
: mess 883 5 +19 8 8 . Te) eae 
it | |: ee ates I Ss PS PS 
#3] : : 3 o3 (C) | 4 
3) |= #) 3] : 3 : ce 2] © — ahs BN | 
= = = os > - - + os = g 3 eS C) 
v i ; f eS i 5 3 3 ‘Swot +8 3One 7 [ono | agin No () No 
RRI3Z- 100 nm . 
g/ 8 PR50 AF MAIN AMP | a | 
RF FINAL AMP s 5 oats 
cra - + 7s he ae ee eS = 
= = : c 
f | 
O 
j ay H h 
3 ° é\+ anh QR22 - 2SC2785H 3 = 
5 “Al 369 CH RR3O- 470kK© ‘ 
=! hy —_ 
PR70__AF _PRE AMP B I 21 pots © ibs fale aah as 
QT20-2SC2539 £ e 2209 470» oL09 vous FLOCK sw 
¢144-0,001 RRT3 - 470% ©) = {8 4705 QRS! ° 
eeecarG CTz0=38 QR70 ic} . ¥s |3 © - 2SC1622AD17 " 
3 s ous 
2SCIG22ADI7 OF : 8. $7. 13 CRE : © 
So 9 LJ $ = € 0,001 RRS -2.2k© 
F 2 yg = Loviov) 6 Ie>v 3 3 g 2 Tie CR39 = 
te. GND thera OD 3 3 2 craso |S 0.001 ecape 
= $ 5 cRT3 33/10v@ = 3| = Ti Godt | © 10 /16v 
mR aan . 4700 1 is 2k =1 oi ee @ ut 1 2 
a] Ts | |e i peg Af ele § 
5 5 5 - + 5 = SM + u ; 
— = = = ++ = BUDO NO ay Se 5 RT == = = 3 
RT25 RT22-330 (1/4w) a v2sv@ Per eis las = = I: 
2 3 v4 QR7! 7, oor s Sor ) Mor 12] GNO 6) in PUT = 12 
= 3 eMve | SN? 06v!| - 2scie22adi7 ——— Fo <_< ——q— 4-9 oo ee REE ERS EEE 5 
>| : +. 
| ras 
+ 4° + + oe 40 
3g : ° _ ! 
Lda) eee QLO! - pwPOITO6G | 
: e | | 
AMP RF DRIVER — = e 2 SSisczseesss 
QTO! - 28C2347 oT02 -28C2538 +2 | |cros F 3 3 3 QRSSZASSASSEE } | 
E 0.001 
: : 2p onc) ) " © SS | i 
H ! | 
3| 3 a F H RPO4 10K “al QLo2 - 2sali75y 
s| 2 z Hi} 0103, OOS RPOB- 120k —CPI0 0.001 cros + | 
s 3 = 2SC2785H x2 = 2] ALL +5.5¥ PP 30 cue» | 
13 H/L f . owe 550 = | 
=] > $rros sw. — es ACTIVE L.P. F Rese - L| 
is 68 cTo6. O + | 
0.001 1 | ; 
1 Til @lé : Shi | J 
= 3 ato8 og oO Rane cto O7 | | 
2 v cH ' 
eros *L cris e None er® oe Tere TT ++ | 
Too Toney 4 Bk soe 
= = | 278 
+ + a ie 
RTO9-1.58© — 7 o 5 i = 
: Soh al gees bos ree 1 4 - + 
oe il ]:1elelzls ms 
? QE05 - 2SD1020E 9607 no) REG PEO! | Cape Sitar MIX osc) = + $8 8S 8= 5 mis ral 
<0 2SCI622A01 -PO ; a 
«6 2 a me ot etS3 oh Oi QPol-2SC3314(C) 5 S x annction sss. 4 | qL03 - 2sari7sy 2 
a ° 3| ja G 8 = 
a Fac 4-4? | © ape2 i 
$ sao 2 = e 
3] ) =) TTS : 9 sli] Is 7 28c2788H ae 3 
8 ; es 18 °2 = oF Fe E 2S¢2785H 
is =3| |5 on s]soc oe |- Sa ie a 
_o x sls ; ° 2/3 21], 
35 * og 1 lhe —. ae |i) Wake 
3 a | 
ad ' +t > Ww eee 
3 25 QE10- 8 PP4O Fin MIX/AMP cS 
* 2 | ar 2SC1622- r 1 ay ——— te cs CG p42 TPOS OP43 5 i 
3 “| 138 avi7© 1 res | evo! Qvo2 ap -2SCIOO9FA3©) - 2SCIOO9FA3_O -2SCIO09FA3© |? i = 
3 mn je 4. ‘100! 29 c) —2$C3315(C) S|___cret-op cw 2.65V © 4.36V = e t 
7 3 Db epiga x cvor — 2SC3315( SC33!5(C) cvio fk ete £4 = 3 
> “Half [2 cS ee Ua i ltet eF te 6 On oe— SV ee Oe] tos zopao 27am RSS mitts Sor | | [8 oe mus 
=| S —o— 7 a -2SCIO09FA3 ©... xO) A bast] a> 3 ig 5 QLO4 - 2SB810N 5 ; se. 
o <4 p = i = 4 
“4 “= oth, eats the Cy & et R40 © vec nS, O30 i) ss ° 
>< Ta +8 (UNLOCK OFF) a lee a 20% ©) meat 2. era? fs IL ne J gu earreny mS lee 
: cag te “ae © ‘Og FB8 Tt 
3 09. 6.0087 re aa Ce. Far ® 9 CLI6 -0,001 ! 
(tye-|| ° fay é en 7 dew | 18 > ‘Te ns 
S o> > = = ae = 6 a 
: |Pmot QMO2 - 2SCI622ADI7© 7) ? 3-7 Os a J L 1 4 1 4 +o L L | 
omol ©) iS Sov 0 sPK 
001 =© > ~ - 
-28C1622AaD17 © © ae ale PVOI VCO cael et = wco! 
: i 20 8 eR i. 
i eo db = = rz th creo 
LP6o-imn = 7 
© Risi5- 478) 0 | 
Lind wre + ) >) 
eV PEO - 108 | | 
crez QP6!I - 2SC2765H ave! 
_ ‘338 
D RAPES - 108 | 
CH 


ee = leas i ee : f 
EXT MIC 


CONNECTOR 


woos 1 


3 : 1 
BSS ee ee ee ee > ! cos 
ecareee = 2606 - 158106 
| ws mse 
2 2 
O60) - 133106 ~O O JoGoe- 0 
Sa CS | 


8 ‘4 a" 
0605 a. aa ; - WX. 9 l 

4602 = ee  ———— —— 

ANT CONNECTOR | | 


FIGURE 9. HX200SII SCHEMATIC DIAGRAM 29 


* - <= 
® 
' 
mee a 
. 
- 
7 
“7 
. 
~* _ - 
o eevee Pw we 


oe 


—— 


on Syringe 


. 
Oe nll et eo 


ri 
rl 


Ext. Antenna Jack 


‘o Key Board 
Switch 


Rony i i bat 


@ SOLDER & 


0. P.C.BOARD LAYOUT 
IDE with COMPONENT OVERLAY) 


3 | 


° 
[4 
i) 
Ja 
- . ’ 
- = 
Pa 
i "2s 
— yt ee 
— 
i 
r 
b ou - 
- a a 
. am eo o - 
: - < 
*y ) a 
. ~ 
“4 a 
4 s _ 
a | 
& ‘ 
7 


Speaker 
NGOI 


ae 
ee 
© AF MAIN AMP 


(B)ar PRE AMP 
Key 
NY) 


P.T.T. Switch 


©) TX/RX LOCAL 


HX 2008 
4 PROC 0 


Charge Jack 


To Key Board 
Switch 


(WJ) MIC AMP (K) REGULATOR 


ee ee ee | | 


R20 
@ COMPONENT SIDE 


@ SOLDER SIDE 


FIGURE 10. P.C.BOARD LAYOUT 
(SOLDER = fla with COMPONENT OVERLAY) 


! 
: 


3 | 


R | § 
4 | 4 


2SC2347 2802538 


TOP VIEW 
E 
E 
B Cc 
E 
C 
° | 
E 


TOP VIEW 


2SKIOOQ 


2SCI622ADI7 
2SC!1009FA3 


2SC27140 2SA8BI2M4 


TOP VIEW 


33 


I9 
pPDI706G 


FIGURE 11. HX200SII SEMICONDUCTOR PIN DETAILS 
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8 PARTS LIST 


8.1 GENERAL 

Information on significant mechanical parts and 
all electrical parts, excepting common 
resistors, is included in the parts lists. 
Parts in each list are listed by reference 
designators in alphanumeric order. Those parts 
which share the same value and SCC part number 


are grouped together. 


Because it is more economical to replace certain 
minor P.C. boards rather than service them, 


they are offered as assemblies and their parts 
are not listed. The piece parts of minor P.C. 
boards that can be economically serviced are 


listed along with their assembly part number. 


8.2 ORDERING REPLACEMENT PARTS 


Standard Communications Corp. (SCC) may not be 
able to fill replacement parts orders that are 
without such identifying information as: 
reference designator, value, description, part 


number, and unit model number. 


the SCC Parts 


To replace orders, phone 
extension 301, or 


Department at (213) 532-5300, 
write: 


37 


SCC Parts Department 
F200. BoxvOZAon 
Los Angeles, CA 90009-2151 


Crystals or crystal filters must be ordered 
through the Frequency Management Department, at 
the number listed above, extension 251, or the 
above address. 


8.3 REVISIONS 


Parts lists apply to parts in the current build 


of the transceiver as of the printing date. 
Revision lists (found in the Drawings section) 
catalog the parts in previous builds of the 


transceiver which cannot be replaced by the 
parts in the current parts lists. 


Reference SCC Part 
Designator Description Number 
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TOG’ ‘c's slotete Pirates his 46.5 65 CET ip 22 errs ee 87h o> wes 4 ainiode P1510 .0 40 R105221180 
ROG” Ws been bine eeisme sss 5s Trimming, 1 ko coscccsccee Stores RA01020370 
FEROS o's ss tee wie oie Bie el a o's oi Chip, 1.5 k, 2. sencceccwces Bie eie iets R105152180 
RIZO" 46. 4hh & peubieees cee CHA Dee 477 © ais s 5's 0.90.0) win ose ccbiepe atcta tenors R105470180 
RIZE otote cta tater tercisicketeiers Gee UID, OOD. bia soos cie ole cleo ciwele ews 5.08 R105681180 
Hizs «abs seme abecibess ste MPR romt LY OE. 95'S age ele eis w ale esoe's epee GD05471160 
TRV OMe ate eta totate fo lcuent tele cies ies o.8 CHT Bee bs is peo nme oo otek om the > ee R105101180 
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Designator Description Part Number 
RIO Z. wie cletey oles eles ote anes Chip, <lOuk: ssvccaetences weet en es R105103180 
RMOS ..cceee secs heen see's Chips #950-Kee. cca cw acess we eee ese R105562180 
RMOA 5. colette eae ee ss vis e'eie Chips @l Kao ewes. oPemme ee tees he be R105102180 
MOD a «<a clei ola ett stale a w'6 6 ChipselOck « a56 6.0 Sateen eee eames R105183180 
RMOG wie0 sete site wtoiel o atuls wee a Citi py «bank eras eer wetnces ree eee e R105153180 
RMO7 sis aleetete a ee iis se 56s Gib py = Ul vie Gacas tte Gin aueiera eas. oles as R105102180 
RUOS 2 ci. a secre athe Gietniete ee ste ChApycS208 us osessweav te esas waaes R105821180 
RMOD foi civhesctotcreete tretoiets ose) wen Ch ipge 22K «6. te aac te clehs eee e ste' a) oe R105223180 
RMIO, 2. sca cttaeren states a ece or Chilips «47 olemwas Rotae cle ctaeeare ate gad R105473180 
RMA. 0 2 sare S reern etal ayae wie Chitpyi22 tk a Gate sie « ae ote sels oie ee R105223180 
REL 2 © re a a ehete thai atel Sietera aero e CREP pA T tis Bereta ote eieie clear oleic ia eakete R105473180 
FRM 1S) vw ona heh axnvel af overs, a tie we Chiepier tah Se xs wre sera cte hee eierers cielales R105105180 
BMU4 ©... siete a we visto eteim wines Giiipy POH Ges so ere 5 ee eree etatere stern R105103180 
RM ED 2-5 co are Gallas a aiete a wane Chips 047 kk str k seca eae ete weed ae R105473180 
RUA NG oso oles sine a eels eee ai Chibip ¢ S10 Skid Sire wichai eats wiete stotsletal elt R105103180 
RM 17 oe ofa tai ©: wae eter ea 6 ane Chips aSs2okia ws Be.Geias He cles cols eaciers R105822180 
RTS oc ace Sita tials © alten) 6 5 Chip ra lock mxcate Cian a0 re eee cae ae R105153180 
RM ID: sie, 00 wane 9 tapstatetatn fia aes CWAps © VO0's was sie Solas dow ate ateie wv elere R105101180 
BSPAZ OW ato at wees oat ereie ciety oi oe eree Chips A TRG Bas ae wretaiers wyetys wrenere rete R105473180 
i Fal ere Perio carey eA a ee Chip} - DOOR Sa ces re iia aieteta ose a R105561180 
POM. coo seln osteo sue erae ae eis WOKS MOU 6 Wi sc serteree oleic ote erratnier ss GD05102160 
RRO 2 iain c.otameinmerectese ont « DKS DATA Wits ch corehecere tte eaters eicrene GD05102160 
REC Sal evate) crarauren ataretalsiard Sisteie ¢ I ere onl abs Soa EOS SG cee eis GDO05102160 
PROS cae a olera s, treeei eet ala oy oer TORR RS OW oe iaices oe eeetareta ao sceeate GD05103160 
REOD. 6 daw owe este eee Same CHIN Dye Ceceke erecta cin cieleietelescareicte a R105222180 
RROO oc cee ee eee ate cs oem 150° sl GOW eo ce crete hae ee sree GD05151160 
RECOV seine s es cole ete nes ao 220% = SALON Re cuit we so terete ee ate © GDO5221160 
ROG: 20s crane eet eae. 120 lees ORS ORW oo tare wes rer ete nce eat GD05124160 
RPOO! 0 ss sews wan eens s 054% Kanon;.2 180% (4 /SPWie. ocle e . wcanee NB51813360 
RENO). 05 rete cn Peete a eiele 10 iK.o e SMI GW ay oaks eet sco stare ets died she GD05103160 
RROD 1. 20: 5 'cie See guerre ete oo) 6s LO: S50 LGW Rae ate ata ate alate: trefe davai sre GD05103160 
RP SO) ossiea a hein revere sie etre are ChiipptlsGeke cow o Kate ote si sieitinle «oe oe R105182180 
RPO cot = « fee eee erste ote oleic ay CID fad sO aks wotene odie tie wicpale miare clare 'ate R105562180 
RP OZ .0 55.0kiere Atala sreheele e aceteys Chil D pre On OW wieh« ohere oe dielaietel tatovere's ere R105682180 
FS “ios stated ier Gt oieleta ateteie 6 CHG Did anol» anew + clewcta caine ies a tarers R105152180 
RP D4 ose ome c eacwisets oe ate Chit PrpA nd wks Rat aiese 5 Stas crefereiones o.a1ete R105472180 
REDO: tes .c acetone she etetetel ote cdl suas CR Dip DOO wc stats 5 cte srerees ayeresaiara <istavets R105331180 
RPDG . sso cteinatere telcos oe Asine Gi BD: AG vhee Wiel choles ainsi hele a ole ot aslale R105582180 
REST ssc w ctehectete artis ots eatin Clipse 8 On water ote! ctalin «chee: ol ofetenattese: a svete R105560180 
RRAO: 2 sotera statercratete eae dat Gi hips 9ZZOUK «4p tarsc 5 Hate crate t aie eva’ R105224180 
REA. s00 etic ete eae ates AY IPG FA t Thahe Os od ate ara soteberstere of etal e's R105472180 
RAZ 5 aoc Meet stete wiole at stele cha Chnbipigh #220) Wien Pare ate rete wcatele otele ete a 'a¥s R105224180 
READ scale «eek cima clasts etolctels Chylipse Agsleoksm riots. cists ciate wheter is ictats"e ts R105472180 
RP AS cin v's cle ielciciaiattete o cleletel a Chrvtipry: BBO He © a hretora te ete srete- allot rotator ets Tate" R105333180 
IAD oe 5 atnteratenet scretst ei satoats Cini D5 AiO Stet tate atc e eters eletetet ie c'stels'e R105471180 
RAG! eine « aloctener a sretetate Veldters CHPP ys) ORIGINS ie de tera © ales aie sie ticte’stas R105563180 
RET: s 0's s ote otdnie ataney oe leh chalets CH ipsa HO GORE tate erate erotetatele. cele otal. cte tate’. R105681180 
ROO: ae ic oo etaleteta ators tamerate LO: Ke —eiiGa ore o'stens tate oie ners seta ta*s GD05103160 
RIZGA 5: sieve c wirelelevetatots tele ats¥etete Did Kt) 255 ACW Gilacs rotecaretetats tolatst ote) fuss GD05333160 
RPOZ. 2.5 0 «Aetetsteretereiete otletehs Tiernan ngs ek Oe he es 5 eres cette sie, ole tates RAO 1030610 
RPGS «coc stetettnatratete slates tute LOwke os 1/6) Wires cle aiclare's ale «'oteveo GDO5103160 
RPGO4 2. o eeetetemersuetate ts) cfotetets Donets, © LOEW cavetatanateta tates» a elers a 7a tote GD05333160 
RGD. © wns aieteteiaete ate wheloterotsle BiO\ Ay 1 GW tate raceletss ofa futatetate to ante lates GD05560167 
IP OO s/o na) stele apetetletetere ate totate CHP se GOKes Ae nvets cis secs eters oes 5% R105562180 
RPO. -«. ois» clot iromstetote oho choke e's Trimming, 4:7 (k= 3... nJe\p ossicles RA04720150 
RPGS: sins sete s)aidte stelle a tetetets PEM NGS = OOWE. ee cee woe ee 6s «05 es RAQ1010110 
RP OO ch oc stetatatate satevarataPe renee Chips ee OOy Wat’, oso otateteteveiete atetc, «a's = R105101180 
BPS s\0d cats peetel ore eters etelers Chis a Se ei toa laa catalase clSee ats a's: 6 R105392180 
RP BZ: os 'e/actele toe victetatern oe ers Ch Dy 4 Dax Guichen. te srortierelere ete ee oie a's R105562180 
RPS3 ass oewlsehinactts ose Se CRED 56> Hk. ese et Vcc bees Cems ce bo Sit R105560180 
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Designator . Description Part Number 
MNSSMO Tio sig a alocn's) au: Gin ela. Ge be DEANS EST OGG EeOC oe OA Kor sls cia wate woe o's HT33315100 
EER See ce o's Mattie suiate ec <5 LTO eer 1) ate as g/t cleteiets waits ee e's HD20011050 
LMR so so apictcietitdiat «a «cc 1g. Meo Ir eater de cuistatcte cs adele’ cae < HC10015170 
ANGI. 2 oo « Mhisshstelstbiar es «.<,0.5.6 TP ANS (StU seco elO OP « aisidisie® <.0,0,+,0 HT327851HO 
ORZZ. “svc o:0 Mele sibtetstote ers 6.0 8ae WrenstiSiers ZC eee ae ate's,s,5 6 HT327851HO 
ORCZOD cle cre soettotensternte eo creusus DT Ode std DL UG ccs cs ccahete «idtanclelets ©. 6.0 0.4 HD20016010 
8 Ct SrtA +6 SACO Diode, Vas (DOM «hauls «ike ate. eicegty Se HD20016010 
8 ees i aemenee SEAS AA ee LT OGG go) So DOR eles. etarstanelatetanse yo oc. , 0, HD20016010 
8 Se 0 I Ae Reetetatstehe tots oces' IC. TBASZOM Li Alete sia Sha etme eis.2, 0.5 HC10017110 
RRC css, Abt srolete ketone «010.06 CD cots OLZAUN NT aalele « civivetd> cxe.e,< « HX316221A0 
ORO Merete « ctehere FOI 6.6 RRO IU 5a ol OZ CEM taMetegs «isch ete.» «,9,5,0,0 HX316221A0 
Cd: ote ote cieteiee ts lattes cesses CHUD so Zaks 2D Whe sate ctabet s o.0.2.0 HX316221A0 
HiQilt Beas aos ee RO NStOtS ese e's Tr ONS LS1Or. ZOCL OAT Bie o caantee sce. HT32347100 
hc less anes BPP stEe socegars TRANSIS LOM 25 ULI 508 ts « acicwle’s «0 0.5, ¢ HT32538100 
WUC wyiate s detioisitetebeits cus.c ate TRANS LS TO, FLO CUOOL tc ct bie sees HT327851HO 
OTIOS F vevore te ISO5bOCKH HOBOS MipcinolGirdes POF] Se5 snodeaoor HT327851HO 
OTOSt ss + « steish 50 Cid OOOO ZONGl sg POLOIG. cis cteitietele scoteteveusts 0 60,6. « HD30058090 
OUOO es so febrile «> 0.0 6 Diodes) 15.1555 omits tells © chevcleld’s) ous, oe. HD20011050 
SAS) SERIES GOONS 5 OG SIE UPEINSICareley MAGLI) 4 GAG Gane HT32539010 
MIU Zidacs os ote Bo i se DiOde Mi ON UE feiss cheta les tote iacetete as. 6. HD20001200 
de AE, Pa JOS de SSG Diode, MI308 ...... BAR OBA GT eIOee HD20006200 
MMC Unters se stale ots bit ee a OOOH PERSIE A ZSCEBIISE == os Ssh owmenar HT33315100 
SIMS 2a at ace or sis esiets Bit ie tesk +0 sue. TEANSIS1OR,, LOCI OCs casters + is.0,016 HT33315100 
O MOEN Bere o SO BON DOT THR VAL CAD 15.2 ZOOM rtia 6 crchatelene 6. ste1% HD40002060 
Me aie’ e ats tient yt REIT Var ica, 1922080 1.2 sis. esse Reels as HD40002060 


Resistors 


Unless otherwise noted, all chip resistors in this parts list are 
valued at 1/8 W, +5%. All resistance values are in ohms. Resistors 
not listed in this parts list are composed of carbon film and valued 
at 1/4 -W;.=+52. The resistance values of those resistors not listed 
are on the schematic diagram. 


Rei a tects leis siete nts sista © inte or Oe ws SSSS SS 5565644 Sots R105472180 
REU2 0. oc cas sea sis sists 0 © sete CEL UDs) ae J. Kati asttes ete 21 leaks) «cle! 3'e1e R105472180 
REGS toe. er ON ee | Oe ie Oh 170) Wis ahctate a talstsleldia'G steep sae GD05562160 
RECA Were ary ey Sr ne CaO CHitp,. TaSb eeyoe so letpis sie leiete's's\ c's" o's's R105182180 
REG. .'s cients sie site's 25's" CAip, De OUK © 3% bo sree ovefabeletsiel alate en's R105562180 
EUG 51a) > «  eeeiel fale Sielsl « so! o's ChiO; 110 Ks ne Hone oe oveveinss pisiele's' e's’ R105103180 
REOT Cates: Uisteets ates ieee e's! o's" TOE, 2178 W Pets stele o © euslioteett ats's's o's GD05100160 
REUG 2 s+ sme set os sie ss ees TO, TL OSW 2a «ores ss bce jeus' sermpeyoey GD05103160 
RU Fates oeieie te > gale ole o's o's o O87 e, 1'/ORWias ee » achat binke cso se sss 2 GD05680160 
PIs 2 ett. oa reals e Swleccves Variable, Squelch Volume ........ RBO2030160 
REL) B Seciaiaio DAG.) ROW PINRO Variable, Volume Switch ......... RB12030150 
BLO) aes Sate eel. os sss Chipyo220. “os deisins Seles wo cidiee + vice R105221180 
Ua via eulaieeiria o ibl= = 5. <> 5 TO TOR Wie tities cate area eo = « GD05103160 
ROD tora cote ae ote 6 a's» Chi Ps OpiGis tals nels = dainiss e's 20 ns R105103180 
RLO4 2. ccc ccs scescen Fe baw FON IDs | MOMORMeieals Sinmiels Fa nin sees 55's 0 R105103180 
RLOD "os osciap Peeedele ccs es CHAD).  TURMME cteters sicivjsine am pine Se 60's R105103180 
ROOG (2). 0 esis seas cwslccs ss SCI Dp. tO aie eatin ne eistelee cine sine.s s+ 6 6 R105333180 
OUT sore eral dite ald Pate «o's 6 Chip, 470° K Faw vcsicieccsacersse R105474180 
BLOOD 66 sv eda aaa « ss © eplsthi py £e Kus siatielsiana ss agave 5 8 =o R105223180 
Ra 2 oe» wisiste sxiievisin a = wis « CHUDs 27K is ciptiecs scams evicls etic s R105273180 
PLA © o's vs slotayd a (uit stens os Sea Dy 10K 8 en pleaieds ve bia wks «o's R105103180 
ROU one» memes Rate oss Chip, 68 K  Seijeccsccssccisncesces R105683180 
RLIG sess tin ou Sletiiiious 6 =) Cig, 2220 ~ ccitta alae.» «ae ta ae ¢ oles 8 R105221180 
RMOL . oan didhoee dee iep vee'ss Chips -Avgk> bse sec esa eae sane R105473180 
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Description Part Number 

Chips 2SCRO2 AAD AT parent aietete eetelatate HX316221A0 
Dittodeys 1S: 5 526k. cx. wie ote e crete ets) ofetetere HD20011050 
LONE Ia; Dem HOV de letehelotetevers clelcteleteys HD30040010 
JEN Nor LWA BOO ODO ONO UODODODOOOL HD30015010 
Timans:sstor,« ZSDITOZ0E® cympertctete:stetetets HT410201E0 
Timansistors,- ZSBSNOUGK. cristae 6.6 cher ers HT208101J0 
Chibp,» 2ZSCIGZ2ADM 7 sire «xs elate s ofeterehe HX316221A0 
Ditiode,s ASS. 10677 prcrore ote. claret dele: seketeke HD20016010 
Gh lips ZSASTNZM4™ AG otis sfatele aie © eielete HX108121A0 
Chilipy2 2ZSC1 OZ22AD Tat 1a, ofalcle ie. oheyatote HX316221A0 
Diitode;: HSS106 7k, x. rerdeleleete ote ctetonete HD20016010 
Dittodel, sal S POD 52 rate .te ere eter erchsrefetetens HD20011050 
ASAES (Dick, GI totatetens ote cpehetetetcteretcts, ofe¥erete HT12019080 
Diodes ro OEM O.5c Fer ote etetsteteterete che. etetetere HD20023100 
LOMCTH ST NZ ODIs Feteveteretere s sletcheterenelchenetene HD30040060 
Difiodes BIS SHO Ot Aer. oiero ctetetere ate. otelstere HD20016010 
['G SM UPDA7OGGee est. crete otevete te cetocts tolote HC 10068060 
TMrANSWS TOR, eZSA IMDS cteteretete ele! oletets HT111751J0 
Niran'si'Stoms eZSAN TW DUl sc tietensiele atorerers HT111751J0 
Transistor, —LSBSlLOU Mat. rcrectele stetete HT210101J0 
Diiodeye 1S'SDS) Kreryeteusre cre cher etecelslctetetete HD20010060 
DKCYe IS SOS) poo GOCOOCOO-OOOS HD20010060 
Diode, = aSISMNOOranteteteteke tevetcrerotevcterstete HD20016010 
DitodezealS-1l5 55 iaearscactehcvetelckeretststerarcrels HD20011050 
Diiiodeswnl| Si} 5 Dignan lencl etches crerensiorster store HD20011050 
DiGars, UWSiDSS sesseceosocéaccoo0c HD20011050 
Diode v= l'SuloD Die weteteretetel etchorel teteiere) stele HD20011050 
Diodes, SHS Serateretercte s crercterere etolere HD20011050 
Diodes slSi S55 crabtree ctersrerciereteiers tere HD20011050 
Diffode, aS D5 Sacre sere cle cueterersterolels:sie HD20011050 
Diode, 181555 AOD IRA ESO ADCO HD20011050 
LCD Display Unit ..ccscescccccees HQ20303050 
UirFaNnst Suet, ASGZHESs cacoopacocac HT327851HO 
MANA y WVU Saadooneeo GooaGasOS HD30016010 
CHT pF ZSCUOZZAD Mii erercc estate c's sie tete « HX316221A0 
Chipyr ZSCtG2ZZAD IT Nive cteisrs crete wcsre oe 2 HX316221A0 
LCOENOMAD DB* rele ts oie eles clute oe «tie oes HC10011090 
ligansiishog, :Z2S\CS5 IAB tae stirs loo HT333141B0 
Diodes MlSS5S sorts erence miaretereve a el etels HD20010060 
Diodek "ASSOS™ sie .src Ave srevelaterclels ole.6) see HD20010060 
DitodesatSS55e..5. 0 oases tise os on cele HD20010060 
TRANSISTOR; @ZS C27 SIMs wwlocs ecceles HT327872A0 
Transistor yeZS C2787) eee eee ie HT327872A0 
Chip yy ZSC1O0SPAS 7. Ves eee otc ese HX310091A0 
Chip; PZSG1009R AS" 5M. aires. wait ses HX310091A0 
Chips *ZSGIQOOF AS: 2eee esac. cst es HX310091A0 
Chi os *ZSCt@OGFAS US ac ae tee cc cee HX310091A0 
VicciysiSieien ANCZ78Einl Sonascooccosr HT327851HO 
Trans tStorgetzS C276 5H. cease. 22524 HT327851HO 
Transistotg2sCZ27S5H- . sereeecokee HT327851HO 
Chil pee ZSCZI7AAC Rvs encren eee e eine HX327141B0 
Chil py *2ZSC2T TAG cet. Sererateretecee a ae HX327141B0 
Chipet Zee 2 UAC we... c witeteemanome. fcc HX327141B0 
DiodexZiST35oR a. ae aera eee c HD20011050 
ULodey /tSi555.a.:. cae eto tee ee. HD20011050 
FicE cle pepo COORG atte i ecre caine ose HF 401001RO 
Fas Giselle Z SINT OS Ker tcretansvara euateter omens siete HF 201931RO 
TraENSISTOC: (29 C551 DOr eee te eto ae HT33315100 
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CIEAD arovslcvarcrele eta crererers ote einer Ceramic; 7 10*pE, Ci Axess Wt a5 DD11100300 
REVAL Oh ch atoudise oiweusetiele e's © 6, © -.sCoramic, O2° DE, (CH Aa Joe Se cow kes DD45820300 
ONO Zier os crore crete crerstate ce siete etere Ceramic, FO S0047 Sur ss Pee cle cise DK46472300 
EWU Melsic olde ss ee 6a 6 80 6 3s Cerantc; SOT0047" uh Sos Pes oe oe os DK46472300 
MI Bacceen e Pe te he eee ae to Ceramics Mi Ot pr y= CHUA T . 8e one e es DD41100300 
NWA ture oy aivs eis ois a ao o's 8 «s'Ceramte, FOP DE Se SS ie a ote es DD4 1060360 
NUD ders cisco ee ves. s ese tse a Ceramics £24 (prs sss ts Ves ves oe Ses DD45240360 
i AN A A Ry el Sele or Pte ek Ceramics WO70047 UF aN ses sae es DK46472300 
MNMOUGUa scorers oe + cco e te he Ceramics SOS004IT UF -S tI Sos eee DK46472300 
ENG Wetec dered cities 6 cra 6 doe ase Cefaater 0. 0047 Far ree 22s esses DK46472300 
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HX220S SERVICE MANUAL 


The P.C. Board Layout on Figure 9, page 23 of the HX220S Service 
Manual is to be replaced by the following drawings. The component 
side and solder side of each board are shown back-to-back in one page. 
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HX220S 
Horizon/Hand-Phone 6 


VHF/FM Handheld Transceiver 


This manual is intended for use by qualified 
technicians and includes” all necessary 
information pertaining to the HX220S operation, 
installation, circuit design and mainten- 
nance. Changes which occur after the printed 
date will be incorporated in supplemental 
service publications. 


This document is the property of Standard Communications Corp. 


embodies proprietary subject matter of Standard Communications Corp. 
All design, manufacture, reproduction, use, and sale rights regarding 
the same are expressly reserved. This document may not be reproduced 
or information herein transmitted or disclosed in any way without 
written consent from Standard Communications Corp. All copyright, 
patent, and trade secrets are expressly reserved by Standard 


Communications Corp. 
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SPECIFICATIONS 1 


Performance specifications are nominal, unless 
otherwise indicated, and are subject to change 
without notice. 


1.1 GENERAL 


Frequency Range ...-.-+e66-. 156.025) FomVOsZ 71>) Maz 
Number of Channels - 55 Regular; 10 Weather; 
15 Reserve 


Input Voltage .-ccceseseeceevcccceccsees 10 VDC 
Current Drain (Standby) ..ccccecesssecees 50 mA 
(RECeIVe) .ccccscsvccsccee 250 mA 

(Transmit) «eee. 1.6 Amp (High) 

0.7 Amp (Low) 

Channel \ Spacing ..0csscccccccscccccvcves 25 kHz 
Dimensions .....+.-6. seve 161 mm-H x 60 mm-W x 
34 mm-D 

Weight ..... patie sists ciate =) sie eke © Oo Kg (1.52) Ib.) 
POO MMe siete eistel< eheloe eo clelel clalc isis clelels eles ele te Brown 
Compliance ..cccceccccceccccvscvves ECCeP apis 0 
FCC Type Acceptance Number ......... APV9T 20486 
DOC Type Approval Number ..........2e-- Pending 


BATTERY LIFE 
CNB6 (5% TX,5% RX,90% Standby): 
4 hrs. 50 min. Low 
3 hrs. 15 min. High 
(10% TX,10% RX,80% Standby) 
Sales fe OMANI wn Ow 
2 hrs. 00 min- High 
CNB7 (5% TX,5% RX,90% Standby) 
8 hrs. 10 min. Low 
5 hrs. 30 min. High 
(10% TX,10% RX,80% Standby) 
5 hrs. 30 min. Low 
3 hrs. 20 min. High 


1.2 RECEIVER 
(Measurements are made in accordance with 
EIA Standard RS-316-A). 


Sensitivity: 


GUARABHSIINADDMMarete c:enctetele ete te cte 0.50 uV max. 
WAOY ols} QIIESRINICE> Goooadaaanoc 0.55 7uV max. 
Squelch Sensitivity 
RUG CSO) te ote mw cietnis weiss cites 0.15 uV max. 
Modulation Acceptance 
Bandwidthes. i. secceceee +7.5 kHz 
SyeHl eYeh INANE % Gig orp. Gio CALCIO Cab CASE ncn IO eItar 65 dB 
Spurious and Image Rejection ...... 60 dB min. 
Intermodulation Rejection ......... 60 dB min. 
Audio Power Output 
Bir OMe) St OF Ollie apele are ws ecle Gaieee wre 0.8 W min. 
Frequency Stability (-30 to +60 C)... +0.0005% 
ChanneleSpready:s bis cam 06 6 OR WR eee os 7.5 MHz 


1.3 TRANSMITTER 
(Measurements are made in accordance with 
EIA Standard RS-316-A) 


Rie rOWwehs OU DU tian cutee a cles ss.6e 6 Watts (High) 
1 Watt (Low) 

Spurious and Harmonic Emissions .... 60 dB (Hi) 
45 dB (Lo) 

MOGUilatsHOMG cte-ecteere o crenslete otekovs: strate! etetete oes 16KOG3E 
Alid louD I Short Oneedawele. Wes atts estecreecr sss 5h 
Frequency Stability (-30 to +60 C) . +0.0005% 
Channe Wes PieGa dies, spekensie ss cis alesse sree el's, isi ole "2.5 MHz 
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GENERAL INFORMATION 9 


2.1 INTRODUCTION 


The Standard Communications Corp. (SCC) HX220S 
Horizon/Hand-Phone 6, VHF /FM handheld 
transceiver is designed for simplex/dup! ex 
marine application. It is capable of operating 
in 55 marine channels, 10 weather channels, 
and 15 reserve channels. The transceiver is 
microprocessor-controlled, incorporates a 
programmable scanning capability, and its 
frequencies are controlled by a phase-lock loop 
(PLL) frequency synthesizer. 


The HX220S generates PLL-controlled frequencies 
in the 155 to 163 MHz frequency ranges. A 
temperature-compensating circuit in the HX220S 
maintains stable frequencies over varying 
temperatures. 


The HX220S has an RF power output of 6 watts in 
the high range and 1 watt in the low. power 
range. During transmission, the TX indicator 
light illuminates. 


The HX220S squelch control is designed to 
eliminate the static present when no signal is 
being received. The scan feature allows 
frequencies which have been programmed into the 
radio by SCC to be scanned until a busy channel 
is found or the CLR button is pressed. 
Channels to be scanned are marked by pressing 
the SCAN key when the channel number is being 
displayed. 


2.2 FCC INFORMATION 


The  HX220S complies with the Federal 
Communications Commission (FCC) requirements 
that regulate Maritime Radio Service. The user 
must know and comply with all applicable parts 
of FCC Rules and Regulations. Rules applicable 
to each service may be ordered from: 


SUPERINTENDENT OF DOCUMENTS 
Government Printing Office 
Washington, D.C. 20402 


A valid station license and call sign issued by 
FCC is required before operating the HX220S. 
It is the user's responsibility to file FCC 
Form 506 and Form 753 to operate a transceiver. 
Form 506 is a ship station license to install a 
transceiver on the ship. FOGMa/Doe WS) a 
restricted radio operator's license. 


The following data pertaining to the HX220S 
will need to be included on the FCC’ license 
appl ication. 


Type Accepted .ecceeesceccccscccees FCC Part” 560 
Output Power .-cercessececes 1 watt and 6 watts 
EMUSS TOM te ates sels ates ofc oieleinte ss shorare ee 50> 0.8 1 6KOG3E 
Frequency Range ..---.--. 156.025 to 163.275 MHz 
FCC Type Number weveeeeescsccceceeee APV9T20486 


The FCC requires that a copy of Part 80 be 
kept aboard the ship at all times. The FCC 
application contains an order form for these 
regulations. 


The onboard transceiver must be manned by a 
licensed radio operator. Others may speak into 
the microphone if the operator starts the 
transmission, identifies the transmission, 
supervises it, ends it, and logs it. 


The operator is at all times responsible for 
the lawful operation of the station. Distress 
and safety communications must have absolute 
priority over other kinds of ship-to-ship and 
ship-to-shore calls. 


2.3 POWER SOURCE 


The HX220S is equipped with the CNB6 battery 
pack, which is the recommended power source for 
the handheld. The CNB6 consists of eight 
individual nickel-cadmium (ni-cad) batteries 
encased in the bottom of the _ handheld. | + 
supplies the 10 VDC required for _ proper 
handheld operation. 


To remove the CNB6, depress the battery lock 
button while twisting the battery pack off ina 
counterclockwise direction. Do not use 
excessive force. To replace the battery pack, 
twist it back on in a clockwise direction. 


The CNB7 is an optional heavy-duty battery pack 
which may be used in place of the CNB6. Refer 
to the Specifications section of this manual 
for a comparison of their duty life. 


The HX220S is supplied with the CWC25 plug-in 
wall charger which will charge the CNB6 battery 
pack in 10 to 12 hours, and the CNB7 battery 
pack in 16 to 19 hours. 


CAUTION: Do not charge either battery pack for 
periods longer than those specified 
or they will be irreparably damaged. 


Before using your CWC25 charger in_ standard 
sor outlets, confirm that its power setting 
switch is set at 120 V. In Europe and other 
foreign lands, set the switch at 230 V and use 
the supplied wall adaptor plug. 


To prevent the possibility of a short, plug the 
CWC25 into the charger’ terminal of your 
transceiver before plugging its power 
receptacle into the wall outlet and make sure 
the charger terminal is completely plugged into 
your transceiver. The charger terminal is 
located on the push-to-talk switch side of the 
HX220S. 


When using the optional CSA20 drop-in rapid 
charger, the contacts at the bottom of the CNB6 
and CNB7 battery packs allow the battery packs 
to be charged when connected or disconnected 
from the transceiver. The CSA20 will rapid 
charge the CNB6 in 50 minutes, the CNB7 in 80 
minutes. Do not over-charge. 
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OPERATION 3 


3.1 BASIC OPERATION 


See Figure 1 for the controls location. 


1. Rotate the squelch control counterclockwise. 


2. Turn on the ON/OFF volume control. Adjust 
the volume level. 


3. Rotate squelch control clockwise until 
background noise disappears. 


4. To select channel, press the UP or DOWN 
key. The selected channel will be 
illuminated on the digital display. 


5. Press the CH16 key to go to channel 16 from 
any channel. Press CLR key to revert to 


the working channel. 


6. Press the WX key for quick access of WX0O1 
weather channel. To select other weather 
channels, press the UP or DOWN key. Press 
the CLR key to revert to the working 
channel. 


7. \f expansion channels are programmed, press 
the EXP key for quick access of EXP0O1 
channel. Press UP or DOWN key to go to 
another programmed expansion channel. 
Press the CLR key to revert to the working 
channel. | 


8. Transmission is accomplished as follows: 


a. Set the H/L power switch to "L" when in 
harbor or whenever it provides 
sufficient output power. 


b. Select and monitor the desired channel. 
It is illegal to transmit on a channel 
without first monitoring it. 


c. Depress the push-to-talk (PTT) switch 
and deliver the voice message. The TX 
indicator will illuminate. 


d. Release the PTT to receive incoming 
messages. 


9. Scan is accomplished as follows: 


a.» Press the R/D key to set channel for 
scanning. When pressed once, "MEM" js 
displayed indicating that the channel 
has been stored in the memory. 


b. Press the SCAN key to scan the channels 
that have been stored in the memory. 
Scanning is only possible when two or 
more channels have been stored in the 
memory - 


c. Observe the digital display for 
channels being scanned. 


d. To stop scanning, press CLR (clear) key. 

e. To resume scanning, press the SCAN key. 

f. To delete a selected scan channel, 
press the R/D key again. The "MEM" on 
the display will disappear indicating 
that the scan channel has been deleted 


from the memory. 


g- Slide the KEY LOCK switch to the ON 


position to lock all keys except the 
-H/L key. 

10. Press the U/I key to change the mode of 
operation from International TOM mEUSA 
(Canada) or from USA (Canada) to 
International. The display will show "I" 
form linternationale "Ul" stor USA, and "Cc" for 
Canada. 


3.2 MODIFICATION FOR CANADA OPERATION 


For operation in Canada frequencies, install a 
1SS$187 diode (SCC Part Number HZ20006050) in 


the PMO1 P.C. Board at the location of Q111. 


lf diode is installed, the transceiver wil] 
operate in the Canada and International modes 
only. The display will indicate "C" for Canada 
operation. 


3.3 EXPANSION CHANNELS 
3.3.1 Programming Expansion Channels 


To program expansion channels, perform the 
following procedure. 


1. Turn on the expansion switch at the bottom 
of the transceiver (see Figure 2 for the 
location). The display should show the 
fol lowing: 


2. Press the CH16 key and keep it depressed. 
The display should show the expansion 
channels address: 


EXTERNAL 
MICROPHONE /SPEAKER 
JACK 


KEY LOCK 
SWITCH 


SQUELCH 
CONTROL 


ANTENNA 
CONNECTOR 


TRANSMIT 
INDICATOR LIGHTL | 


ON-OFF/VOLUME 
CONTROL 


TOP VIEW 


| iin hin, 
DISPLAY LIGHT (Lies eters ar ts 


BUTTON Ls 


DIGITAL DISPLAY 


PUSH-TO-TALK 


SWITCH _ 


JE] ee 
S55 © © 


CLR 


CONTROL PANEL 


| 


WALL MY Se 


RECEPTACLE 


MICROPHONE 


SPEAKER 


BATTERY LOCK 


FRONT VIEW 


BATTERY 
CONTACTS 


FIGURE 1. CONTROLS LOCATION 


of 
4, 
ee 
6. 
\ 
j 
ds 


|| : 
pee! 


Release the CH16 key. The display should 
revert to the one shown in step 1. 


Select an expansion. channel from the 
Expansion Channel Selection Chart. 


Press the UP or DOWN key to until the 
selected channel number is shown blinking 
on the display. 


HI 

meng 
To select the power for the programmed 
channel, press the H/L key until the 


display shows the following. 


For low power: 


\ 
\\ 
Moy. 


(BLINKING) 
For high power: 


\ 
\\ Ween) fay 


\ 

‘ \ 

hey Ay 
yy a Ne es 


(BLINKING) 
For TX INH: 


VSWR, 
\\ a 
is A?) 


(BLINKING) 

To select either simplex or duplex 
operation, press the SCAN key until the 
display shows the following. 


For slimpex operation: 


(BLINKING) 


For duplex operation: 


BI TT | 
atid 


(BLINKING 
8, Press: the R/D key to store the desired 
channel and the selected conditions on the 
expansion address 01. The display should 
stop blinking. 


9. To program another channel, press the EXP 
key. The display should revert to the one 
shown in step 1. Press the EXP key again. 
The display should show the next expansion 
address. 


je 
hed 


10. Perform steps 4 to 8 for the next channel 
to be programmed. 


11. To check the expansion address of the 
channel being programmed, press the EXP key 
while keeping the CH16 key depressed. 


12. To delete a programmed channel from the 
memory, press the CLR key. 


13. After all desired expansion channels are 
programmed, remove the battery from the 
transceiver and slide the EXP switch to the 
OFF position. Replace the battery. The 
expansion channels are now ready for 
operation. 


EXPANSION SWITCH 


RESET SWITCH 


FIGURE 2. EXPANSION SWITCH LOCATION 


3.3.2 Operation of Expansion Channels 


1. 


|f expansion channels are programmed in the 
transceiver, press the EXP key to display 
expansion address from 01 through iD 
depending on the number of expansion 
channels programmed. 


Press the UP or DOWN key to move to the 
expansion address of the next programmed 
channel. 


Press the EXP key to revert to EXP01 from 
any other channel. 


To activate busy scanning of expansion 
channels, press the EXP key for more’ than 
0.4 second. The expansion address number 
increases at a rate of 6 channels per 
second. 


To stop scanning, press CLR key. 


To revert to the working channel, press the 
CLR key again, then press the EXP key. 


~ 
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THEORY OF OPERATION 4 


Refer to the block and schematic diagrams 
for the following section. 


4.1 PHASE-LOCKED LOOP (PLL) 


4.1.1 PLL 


The output of the VCO, Q323 is passed through 
the Q320 where the signal is buffered and 
amp!ified. The signal goes to pin 1 of Q330 
and is applied to one of the inputs of the 
phase detector in the PLL IC. The signal is 
then divided by an N number which is programmed 
in the programmable divider. 


The output of the 12.8 MHz reference oscillator 
is applied to pins 14 and 15 of Q330. This 
signal is divided to 6.25 kHz by another 
internal counter and fed to the input of the 
phase detector in the PLL IC. 


The two signals entering the phase detector are 
comapred. the phase detector outputs an error 
signal from pin 9 which is filtered in the 
lowpass filter Q331 and Q323 and applied to the 
varicap diodes Q325 and Q326 to correct the VCO 
frequency. 


Two bits sent to the programamble divider from 
the microcomputer are directly output to pins 6 
ORO euOr «0550. the bit. output con ip.in 6 
controls the transceiver's PTT function. When 
the bit is low, the transceiver is in the 
transmit mode. Winey Ii ewhowar tel soi) 7 
controls the high/low power condition. When 
the bit is low, the transceiver is in the high 
power mode. 


4.1.2 VCO 


The modulation from the IDC (R237) is fed to 
the varactor diode Q324 which modulates the 
VCO. 


Q327 and Q328 are controlled by the "TX voltage 
(OV) switch. During receive mode, Q327 is 


turned on and Q328 is turned off and C384 
decreases the VCO frequency. 


4.2 RECEIVER 


The receiver uses a doub |e-conversion 
superheterodyne system with a ist IF of 21.4 
MHz and a 2nd IF of 455 kHz. 


4.2.1 RF Amplifier 


The incoming RF signal from the antenna is 
passed through the antenna lowpass filter, the 
antenna switch circuit, and then applied to 
LSOS. The signal is amplified in Q303 and 
passed through the bandpass filters L304 
through L306 and applied to the gate of the ist 
mixer, Q304. 


4.2.2 ist Mixer 


The 1st mixer, Q304 mixes the PLL local signal 
(128.6 to 141.875 MHz) which is applied to its 
source, and the the RF signal. The output from 
the drain of the ist mixer is the ist IF 
signal. The signal passes through L307 and 
goes to the 21.4 MHz crystal filter F301 and 
5 OZ One ODiaui super ior cross-modul ation 
characteristics. 


4.2.3 IF Amplifier 


The filtered signal (21.4 MHz) is amplified by 
the 1st IF amplifier Q305. The signal is 
applied to IC Q212. The functions of Q212 are 
oscillation of 2nd local signal with X201, 
mixing of 2nd local signal and the ist IF 
signal, limiting amplification of 2nd IF 
signal, and detection of quadrature circuit. 


The 2nd IF signal is the output from pin 3. of 
Q212. The signal is passed through the ceramic 
filter F201 to reject adjascent spurious 
signals. The signal is then applied to pin 5 
of Q212 and goes out of pin 9 as an audio 
signal. 


4.2.4 Audio Amplifier 


The audio signal is passed through the 
de-emphasis circuit comprised of R217, C212, 
R214 and C211 then amplified by pre-amplifier 
Q206. the output of Q206 is passed to the AF 
volume control R205 and amplified by the audio 
power amplifier Q201 to drive the speaker E101. 


4.2.5 Squelch Circult 


The audio signal from pin 9 of Q212 is applied 
to an active highpass filter comprised of Q212, 
R225, R226, C221,C222 and R224 to remove’ any 
audio signal and leaving the noise signal. The 


noise is detected by Q210 and Q211 and made 
smooth by R222, C218, and C219. Then the DC 
voltagé passes through the squelch volume 
switch R221 and goes to pin 12 of Q212. The 
voltage on pin 12 of Q212 turns the squelch on 
or off as follows: 


Squelch 


4.3 TRANSMITTER 


The signal from the PLL circuit is amplified by 
the exciter stage Q313 through Q316 and passed 
through the final amplifier Q310. There are 
two lowpass filters, before and after the 
antenna switch circuit, to eliminate the 
spurious signals. 


The first stage of the lowpass filter, passes 
part of the signal which is detected by diode 
Q308 and applied to Q309 and Q311 to obtain a 
constant output by controlling the emitter 
current of Q314. 


Q317 stops the emission of undesired radio 
waves during the receive and unlock mode, 
setting the bias line of power stage Q310, Q313 
through Q316 for GND level. 


4.4 MICROPHONE AMPLIFIER 


The audio signal from the built-in or external 
microphone is applied to the MIC amplifier 
Q217. 


By connecting a 22 kohm resistor between the 
external MIC line and GND, Q220 and Q221 are 
turned on and the signal is applied to the 
microcomputer to provide transmit mode. The 
input audio signal is amplified by 1/2-Q217 and 
passed through the lowpass filter (the other 
1/2-Q217). The signal is passed to the pot 
volume R237 for deviation setting and applied 
to the modulation circuit of the VCO. 


4.5 POWER SUPPLY 


The regulator consists of IC Q208 and Q209 
which set the voltage 5.1 V by adjusting the 
pot volume R218. Q222 acts as the protection 
circuit. 


4.6 MICROCOMPUTER CIRCUIT 


The transceiver is controlled by the the 
microcomputer Q105. 


The clock operation of the microcomputer is 
controlled by the ceramic oscillator X101 which 
has frequency of 1 MHz. the initial setting of 
the microcomputer is determined by the matrix 
diodes Q106 to Q112. The switches $101 to $110 
establish frequencies and other conditions. 


MAINTENANCE 5 


5.1 GENERAL 


The inherent quality of the solid-state 
components used in this transceiver will 
provide many years of continuous use. Taking 
the following precautions will prevent damage 
to the transceiver. 


1, Never key the transmitter unless an antenna 
or suitable dummy load is connected to the 
antenna receptacle. 


2. Ensure that the input voltage does not 
exceed 11.5 VDC or fall below 8.5 VDC. 


5.2 TEST EQUIPMENT 


To perform the alignment and test procedures in 
this section, a technician will require the 
following, or equivalent, test equipment: 

Cushman CE-6A .. «++ FM Communications 


eeeeeeevee 


Monitor 
Bird 6154 .....ceeceveeseceees RF Wattmeter with 
50-ohm Load 
Cushman CE-11 .............- Tone Generator 


Hewlett Packard 427A ....... Voltmeter 
Hewlett Packard 11096B ..... RF Probe 

Hewlett Packard 5314A ...... Frequency Counter 
Hewlett Packard 1220A ...... Oscilloscope 
Adjustable, 8V to 13V, 2A .. Power Supply 
Helper Instruments ......... Sinadder 


The following optional equipment may also be 
used: 


Hewlett Packard 8558B 
with display ........+e...e- RF Spectrum Analyzer 


Danameter 2000 ............ Digital Voltmeter 
Wavetech 3000 ............. Signal Generator 


5.3 PERFORMANCE TEST 


5.3.1 GENERAL 

1. Set the internal modulation on the FM RF 
signal generator for a frequency of 1. kHz 
and a deviation of on Ke 


2. Set the power supply for 10 VDC. 


Qsae2 —RECEIVER 


Connect the test equipment as illustrated in 
Figure 3. 


Sensitivity (20 dB Quieting) 


1. Set the RF signal generator as follows: 


e frequency: transceiver frequency 
@ modulation: off 
@ output level: minimum 


2. Set the squelch control to minimum. 


5 Se Tart he volume control for 0 dB, 
approximately 0.8 VAC on the AC voltmeter. 


4. I|Increase the signal generator RF output 
level until the AC voltmeter drops 20 4B, 
approximately 0.08 VAC on the AC voltmeter. 


5. Confirm that the signal generator RF output 
level does not exceed 0.5 uV. 


Sensitivity (12dB SINAD) 


1. Set the RF signal generator as follows: 


e frequency: transceiver frequency 
e@ modulation: 1 kHz tone + 3 kHz deviation 
@ output level: minimum 


2. Set the squelch control to minimum. 


3. Set the volume control for approximately 
50% of full output power reading on the AC 
voltmeter. 


4. \Increase the signal generator RF output 
level until the SINAD meter reads 12 aB. 


5. Confirm that the signal generator RF output 
level does not exceed 0.35 uV. 


Threshold Squelch 


1. Set the RF signal generator as follows: 


e frequency: transceiver frequency 
e@ modulation: 1 kHz tone + 3 kHz deviation 
@ output level: minimum 


2. Set the squelch control to minimum, slowly 
increasing (te Sun mit the transceiver 
squelches. 


3. Slowly increase the signal generator RF 
output level unti | the transceiver 
unsquelches. 


4. Confirm that the signal generator RF output 
level does not exceed 0.25 uV. 


FM 
COMMUNICATIONS 
MONITOR 


SINAD METER 


AC/DC 
VOLTMETER 


Bonn Saas 
00000000 


@ ©) @ (b) 


SET FOR 


#DC VOLT 
TO ANTENNA RECEPTACLE —3_C oir 


CHASSIS 


GND 
— 


POWER SUPPLY 


CONNECT 11.25 VDC TO 


BATTERY TERMINALS INSIDE HANDHELD 


FIGURE 3. RX TEST SET UP 


Tight Squelch 


Ue 


ie 


Set the RF signal generator as follows: 


e frequency: 
e@ modulation: 
@ output level: 


transceiver frequency 
1 kHz tone + 3 kHz deviation 
minimum 


Set the squelch control to maximum. 
Slowly increase the signal 


output level unti | the 
unsquelches. 


generator RF 
transceiver 


Confirm that the signal generator RF output 
level" is) not. less than (202 :dB° quieting 
sensitivity, and that the level is not more 
than 15 dB above the 20 dB quieting 
sensitivity. 


Audio Power 


Set the RF signal generator as follows: 


e@ frequency: 
@ modulation: 
@ output level: 


transceiver frequency 
1 kHz tone +3 kHz deviation 
1000 uV 


Slowly turn the volume control to maximum 
while watching the oscilloscope for any 
oscillation or break-up. 


With no sign of oscillation or break-up, 
confirm that the AC voltmeter does not read 
less than 2.5 volts. 


Discriminator 


te 


Set the RF signal generator as follows: 


e frequency: transceiver frequency 

e@ modulation: 1 kHz tone + 5 kHz deviation 

@ output level: at 12 dB SINAD 
(approximately 0.3 uV) 


Adjust the RF signal generator frequency 
for maximum SINAD. 
Confirm that RF signal generator frequency 


does not deviate more than +1.5 kHz _ from 
the assigned frequency. 


5.3.3 TRANSMITTER 


Connect the test equipment as 


illustrated in 


Figure 4. 


Power Output 


Ue 


De 


Depress the push-to-talk (PTT) switch. 
Confirm that the RF power meter does not 
read less than 6.0 watts. 


lf the unit incorporates a high-low power 
switch, confirm that the reading at the low 
power position is no less than 0.5 watt and 
no more than 1.0 watt. 


Modulation 


1. Depress the PTT switch. 


2. Apply enough modulation to obtain full 
limiting. 

3. Confirm that deviation is between +4 kHz 
and +5 kHz. 

Frequency 

1. Depress the PTT switch. 

2. Confirm that the frequency reading is 


within + 750 Hz of the assigned frequency. 


Spurious Emissions 
1. Depress the PTT switch. 


2. Set the power switch to HI. Confirm that 
Spurious emissions are more than 60 dB 
below the transmitter carrier. 

3. |f the unit incorporates a high-low power 
switch, set the power switch to LO. Use a 


AC/DC 
VOLTMETER 
FM 
COMMUNICATIONS 
MONITOR 


SS 


biel Teel kl 
@Soeeues 
@® e683 


spectrum analyzer to confirm tha 
reading at the low power setting i 
than 45 dB below the transmitter car 


Reset Switch 


1. Depress and hold the square button 
right side of the transceiver. Tu 


lower portion (battery 
transceiver counterclockwise 
stops. Remove the battery pack fr 


transceiver and release the square b 


2. Turn the transceiver upside down an 
the circular plastic RESET/EXP tab r 


+ the 
S more 
rier. 


on the 


rn the 


pack ) of the 
until it 


om the 
utton. 


Ciel tetat 
ecessed 


inside the hole in the metal surface. 


3. Press the black button that was cove 
the RESET/EXP tab. 


red by 


Press the tab back into 


place. 

4. Reattach the battery pack by inserting the 
keyed knob into the notched hole at the 
bottom of the transceiver. Turn the 
battery pack clockwise until it locks in 
position. 

An alternate method in resetting the 

microprocessor isenitoe adow athe esata lilowing 


RF WATTMETER 
50 OHM DUMMY LOAD 


TO ANTENNA RECEPTACLE 


AUDIO GENERATOR 


CHASSIS 


TO VARIOUS 
TEST POINTS 


POWER SUPPLY 


CONNECT 11.25 VDC TO 


GND 


TO MICROPHONE RECEPTACLE 


BATTERY TERMINALS INSIDE HANDHELD 


FIGURE 4. TX TEST SETUP 


procedure. 


1. 


2. 


Turn off the ON/OFF volume control. 
Press and hold the CLR button. 
Turn on the ON/OFF volume control. 


Release the CLR button. The transceiver 


should now be reset. 


5-3-4 NORMAL NON-SCAN OPERATION 


Apply power to the transceiver by turning 
the OFF/VOL knob clockwise until static is 
emitted through the speaker. Adjust the 


squelch control clockwise until the static 


disappears. 


Confirm that a channel 
the display anda "U" 


number appears on 
indicating USA mode 


appears in the upper left corner of the 
display. 
Press the CH16 button. Confirm that the 


display shows "16", Pressing the CH16 
unlocks the mode so that it can be changed. 


Press the U/I button to change the 
Verify that the "U" jn the upper 
corner of the display changes to an 
indicating that the transceiver is in the 
international mode. 


mode. 
left 


AM 


Press the CH16 key to unlock the mode. 


Press the U/I button. Confirm 
display shows a "U" jn the 
corner indicating that the 
back in the USA mode. 


that . the 
upper left 
transceiver is 


Enter a USA marine channel from the chart 
by pressing the UP/Down keys on the control 
panel until the desired channel appears on 
the display. 

A "Hi" or "Lo" should appear in the upper 
right-center portion. of the display, 
indicating that the power setting of the 
transceiver is set at high and low, 
respectively. Press the H/L key and 


confirm that the display indicator changes 
accordingly. 
Confirm that a "D'" appears in the 


lower-left corner of the display for 
semiduplex operation and that the iD) 
disappears for simplex operation. 
Semidup!ex channels have different 


frequencies for transmit and receive. 


10: 


ate 


Pee 


ee 


Press the WX key to change to weather 
channel number 1. A "D" and "WX" should 
appear in the lower left-center portion of 


the display. Press the UP or DOWN key 9 
more times to run through the 10 weather 
channels. As the channels change, watch 
the display to confirm that the indicators 
change accordingly. 

Push the display lamp button located at 


the left side of the transceiver above the 
PTT switch. Confirm that the display lamp 
illuminates. 


Set the transceiver for operation on any 
channel. Slide the KEY LOCK switch located 
directly above the digital display, to the 


left into the ON pasition. Press the 
control buttons on the front panel to 
confirm that they all buttons except the 


H/L power switch. 


Slide the KEY LOCK switch to the right 
into the OFF position. Confirm that the 
front panel buttons are functional again. 


5.3.5 SCANNING OPERATION 


le 


Ze 


3. 


4. 


Dre 


6. 


Apply power to the transceiver by turning 
the OFF/VOL knob clockwise until the static 
is emitted through the speaker. Adjust the 
squelch control clockwise just until the 
static disappears. 


Enter a marine channel number from chart by 
pressing the UP/DOWN keys on the front 
panel. 


Press the R/D key to program the chosen 


marine channel and to link it to the 
displayed scan channel designator. The 
marine channel entered in step 2 _ should 
appear in the display with "MEM" displayed 


in the upper right-center 
display. 


portion of the 


chart 
described for the 


Program a second marine channel from 
in the same manner as 
first channel. 


from chart 
described for the 


Program a third marine channel 
in the same manner as 
first channel. 


Press the SCAN key. The display should 
show the channels that have been programmed 
continuously. Scanning should stop when a 
busy channel is encountered and resume 
scanning automatically when the channel is 
no longer busy. 


SY 


. Press the CLR key and 


. Press the R/D key. 


Press the CLR button to stop scanning on a 
scan channel. 


Enter a marine channel number 
chart by pressing the UP/DOWN key. 
record of the channel number entered. 


from the 
Keep a 
Repeat steps 6 and 7. 


confirm that the 


marine channel that was entered in step 8 
is displayed. 
. Press the UP/DOWN key until one of the 


channels that have been 


scanning is displayed. 


programmed for 


Confirm that the 
on the display disappears. 


"MEM 


5.4 


Refer to Figure 5 for the 


alig 


5.4. 


te 


BOTTOM 


AL |GNMENT 


location of the 
nment points. 


1 5V Regulator 


Connect the "DC 10V" terminal of the power 
supply to the "DC IN" of the transceiver. 


Turn on the "POWER/VOLUME" control. 


Connect a DC voltmeter to TP1. Adjust R218 
for a voltmeter reading of 5.1 V. Turning 
R218 clockwise increases the volume while 
turning it counterclockwise, decreases the 
volume. 


FIGURE 5. ALIGNMENT REFERENCE POINTS 


5.4.2 VCO 


Ue 


Zs 


Set the transceiver in the RX mode and set 
to WX04 frequency (163.275 MHz). 


Connect the voltmeter to TPO2 and adjust 
C384 for a reading of 3.5 V. 


Connect the voltmeter to TPO3. 
to tune the RX local oscillator 
as follows : 


Adjust C393 
frequency 


CH1 - 134.650 MHz 
WX04 - 141.857 MHz 


Gnliis) = Vas Sa0) Mak 


The frequency deviation should be within 


tom Kaz. 


5.4.3 Receiving RF Coil 


i 


Ze 


NOTE: ie atZ dB 


Set the transceiver to the receive mode. 


Set the signal generator to the CHI9 
frequency (156.950 MHz). Connect the 
output of the signal generator to the 
antenna connector of the transceiver. 


Connect a SINAD meter to the external 
speaker ejack. 


Adjust L307 for a maximum SINAD reading. 


Adjust L303 through L306 for minimum SINAD 
reading differences between the marine, WX, 
and expansion bandwidths. 


S| NAD sensitivity of 
frequencies 162.550 to 163.275 MHz 
should be less 0.5 uV. 


5.4.4 Transmitter 


the 


Connect the power meter to the antenna 
connector of the transceiver. 


Set the transmit frequency’ of the 
transceiver to the CH16 frequency (156.800 
MHz). 


Apply 10 V to the transceiver from the 
power supply. 


Rotate R319 fully clockwise. 
Key the transmitter. 


Adjust the trimmer capacitors C338, C343, 
C348 and C354 for maximum RF power output. 
Adjust the corresponding coils of the 
trimmer capacitors. 


8. Set the H/L power key to high. Adjust R319 
to 6 watts. 

9. Set the H/L power key to low. Adjust R320 
to 0.7 watt. 

NOTE: The output power for expansion channel 


operation should be more than 5 watts. 


5.4.5 Deviation 


Ue 


Connect the MIC PLUG to the mic input jack. 
Apply 1 kHz, 60 mV from the audio 
generator. 


MIC PLUG 


Adjust R237 for a 
+45 kHz 


frequency deviation of 


Adjust the mic input level for a frequency 
deviation of +3.5 kHz. The mic input level 
should be within 9 to 14 mV. ensure that 
there is no AC leakage on the ground of the 
audio generator. 


electrical and mechanical parts locations and 


values of most electrical parts are 


DRAWINGS 6 


6.2 REVISIONS 


i i i h th 
a ints ce vetisie! y As drawings are updated, parts changes which 


interconnections of the transceiver. The Ae Beue Orb em Oke pA Secs Ose oleae 
ey peer transceiver are detailed in a revision list 

aeig ay eiedo. printed on the back of the applicable drawing. 
Organized chronologically by mode | serial 

number , each revision list includes: the 

reference designators’ of the part, a 


description of the revision, and the. serial 
number of the first unit that incorporates the 
change. 
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FIGURE | 1. U-COM POWER BOARD SCC P/N ZZ028xX00!0 
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FIGURE | 1. U-COM POWER BOARD SCC P/N ZZ028x00!0 
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FIGURE 13. MAIN/ZPLL BOARD SCC P/N ZZ028X0030 
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PARTS LIST j 


7.1 GENERAL 

Information on significant mechanical parts and 
all electrical parts, excepting common 
resistors, is included in the parts lists. 
Parts in each list are listed by reference 


designators in alphanumeric order. Those parts 
which share the same value and SCC part number 
are grouped together. 


Because it is more economical to replace 
certain minor P.C. boards rather than service 
them, they are offered as assemblies and their 
parts are not listed. The piece parts of minor 
P.C. boards that can be economically serviced 


7.2 ORDERING REPLACEMENT PARTS 


Standard Communications Corp. (SCC) may not be 
able to fill replacement parts orders that are 
without such identifying information as: 
reference designator, value, description, part 
number, and unit model number. 


To replace orders, phone the SCC Parts 
Department at (213) 532-5300, extension 248, or 


write: 


SCC Parts Department 
PO, exe S25 
Los Angeles, CA 90009-2151 


are listed along with their assembly part 
number. Crystals or crystal filters must be ordered 
through the Frequency Management Department, at 
the number listed above, extension 251, or the 
above address. 
REF MODEL SERIAL NO. DESCRIPTION PART 
DES ERR ERREGIOV Imi NUMBER 
CAPACI TORS 
CV26 CAPACITOR, FEEDTHRU 2000PF DC18202070 
CV27 CAPACITOR, CERAMIC CHIP 470 PF DD55471300 
CV28 CAPACITOR, CERAMIC 3 PF DD10030300 
C101 CAPACITOR, CERAMIC CHIP 10 PF DD51100330 
C101 CAPACITOR, CERAMIC CHIP 0.01 UF DK56103300 
C102 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C103 CAPACITOR, CERAMIC CHIP 47 PE DD55470370 
C104 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C105 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C106 CAPACITOR, CERAMIC CHIP 0.01 UF DK56103300 
C107 CAPACITOR, CERAMIC CHIP 47 PF DD55470370 
C108 CAPACITOR, CERAMIC CHIP 47 PF DD55470370 
C109 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C110 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
Cin CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
Ciiz CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
Cals CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C114 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
Cis CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C116 CAPACITOR TANTA CHIP 22UF 6.3V EY22600610 
C118 CAPACI! TOR, CERAMIC CHIP 62 PF DD55820370 
C119 CAPACITOR, CERAMIC CHIP 82 PF DD55820370 
C120 CAPACITOR, CERAMIC CHIP 0.01 UF DK56103300 
Clt2q CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 
C201 CAPACITOR, ELECT 100 UF 16V EJ1070161R 
C202 CAPACITOR, ELECT 100 UF 16V EJ1070161R 
C203 CAPACITOR, CERAMIC 100 PF DD15101370 
C204 CAPACITOR, TANTALUM 10 UF 16V EV 10601660 
C205 CAPACITOR, CERAMIC CHIP 0.001UF DK56102300 


a? 


REF MODEL SERIAL NO. 
ERRECTINVA IY 


DES EFF 


CAPACITORS 


C206 
C207 
C208 
C209 
C210 
C211 

C22 
C215 
C214 
21D 
C216 
CZ 
C218 
C219 
C220 
C221 

C222 
C225 
C224 
C225 
C226 
C227 
C228 
C229 
C230 
C231 

C252 
C235 
C234 
C235 
C236 
C237 
C238 
C239 
C240 
C241 

C242 
C243 
C244 
C245 
C246 
C247 
C250 
C251 

C252 
C253 
C254 
C256 
C257 
C301 

C302 
C303 
C304 
C305 
C306 
C307 
C308 
C309 
C310 
C311 


DESCRIPTION 

CAPACITOR, CERAMIC CHIP 0.001UF 
CAPACITOR, ELECT 10 UF 6.3V 
CAPACITOR; ELECT. 1, UF. 55V 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


ELEC aiO, UE Ov 
TANTALUM 2.2UF 16V 
TANTALUM 0.22 UF 35V 
SEMICON 0.022 UF 
SEMICON 0.0047 UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
ELECT «1 UF SOV 
CERAMIC 0.001 UF 
TANTALUM 0.15 UF 35V 
TANTALUM 0.47 UF 35V 
SEMICON 0.047 UF 
CERAMIC 39 PF 
CERAMIC 0.001 UF 
CERAMIC 18 PF 
CERAMIC 39 PF 

BEECI OUR OV 
SEMICON 0.022 UF 
SEMICON 0.022 UF 
SEMICON 0.022 UF 
CERAMIC CHIP 82PF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
FILM 0.0056 UF 
CERAMIC CHIP 270 PF 
CERAMIC CHIP 0.001UF 
SEMICON 0.0033 UF 
CERAMIC 33 PF 
BEECTT10 UP AIGV 
BEEC Iie URMOON, 

FILM 0.033 UF 

ELECT 47 UF 6V 
CERAMIC 0.001 UF 
CERAMIC CHIP 0.001UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
ELECT) 55: UF 6<3V 
CERAMIC CHIP 0.01 UF 
ELECT 1.0) URS 16V 
ELECT a0) URS 16V 
CERAMIC CHIP 0.001UF 
BEECI MO CUR SOL SV 
FILM 0.033 UF 
CERAMIC CHIP 0.001UF 
CERAMIC 16 PF 
CERAMIC 6 PF 

CERAMIC 39 PF 
CERAMIC 0.001 UF 
CERAMIC 22 PF 
CERAMIC 100 PF 
CERAMIC 47 PF 
CERAMIC 4PF 

CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC 7 PF 
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PART 
NUMBER 


DK56102300 
EJ1060062R 
EV10503560 
EJ10601610 
EV22501670 
EV22403560 
DS17223010 
DS17472010 
DK16102300 
DK16102300 
EJ10505010 
DK16102300 
EV 15403560 
EV47403560 
DS17473010 
DD15390370 
DK16102300 
DD1 5180300 
DD1 5390300 
EJ10601610 
DS17223010 
DS17223010 
DS17223010 
DD1 5820370 
DK16102300 
DK16102300 
DK16102300 
DF 15562350 
DD55271 300 
DK56102300 
DS17332010 
DD1 5330370 
EJ10601610 
EV10503560 
DF 15333310 
EJ47600610 
DK16102300 
DK56102300 
DK16102300 
DK16102300 
DK16102300 
EJ33600610 
DK56103300 
EJ10601610 
EJ10601610 
DK56102300 
EJ1060062R 
DF 15333310 
DK56102300 
DD1 5160300 
DD1 1060300 
DD1 5390370 
DK16102300 
DD15220370 
DD15101370 
DD1 5470370 
DD10040370 
DK16102300 
DK16102300 
DD11070370 


REF MODEL SERIAL NO. 
EFECCTIVITY 


Das [alsle 
CAPAC! TORS 


C312 
C313 
C314 
C315 
C316 
C317 
C318 
C319 
C320 
C32) 
C322 
C323 
C324 
C325 
C326 
C327 
C328 
C329 
C330 
C331 
C332 
C333 
C334 
C335 
C336 
C337 
C338 
C339 
C340 
C341 
C343 
C343 
C344 
C345 
C346 
C347 
C348 
C349 
C350 
C351 
C352 
C353 
C354 
C355 
C356 
C357 
C358 
C3559 
C360 
C361 
C362 
C363 
C364 
C365 
C366 
C367 
C368 
C369 
C370 


DESCRIPTION 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


CERAMIC 1 PF 
CERAMIC 8PF 
CERAMIC 1 PF 
CERAMIC 7 PF 
CERAMIC 47 PF 
CERAMIC 0.001 
CERAMIC 22 PF 
CERAMIC 0.001 
CERAMIC 47 PF 
CERAMIC 0.001 
CERAMIC 56 PF 
CERAMIC 6PF 
SEMICON 0.01 U 
SEMICON 0.01 U 
CERAMIC 0.001 
CERAMIC 0.001 
CERAMIC 0.001 
CERAMIC 15 PF 
CERAMIC 6 PF 
CERAMIC 0.001 
CERAMIC 22 PF 
CERAMIC 2 PF 
CERAMIC 27PF 
CERAMIC 1 PF 
CERAMIC 1 PF 
CERAMIC 0.001 
TRIMMING 35PF 
CERAMIC 0.001 
CERAMIC 22 PF 
CERAMIC 0.001 
CERAMIC 33 PF 
TRIMMING 35PF 


UF 
UF 
UF 
F 
F 
UF 


UF 
UF 


UF 


UF 


UF 


UF 


ELECTWAO. UR. LOY 


CERAMIC 15 PF 
CERAMIC 0.001 
CERAMIC 0.001 
TRIMMING 35PF 
CERAMIC 0.001 
CERAMIC 27 PF 
SEMICON 0.022 
CERAMIC 0.001 
CERAMIC 33 PF 
TRIMMING 35PF 
CERAMIC 15 PF 
CERAMIC 0.001 


UF 
UF 


UF 


UF 
UF 


UF 


EREGde sl O.UF) VOy: 


CERAMIC CHIP 0.001UF 


CERAMIC 27 PF 
CERAMIC 0.001 
CERAMIC 0.001 
CERAMIC 0.001 
CERAMIC 0.001 
CERAMIC 22 PF 


BUBET a0 SUR hoy 


CERAMIC 0.001 
CERAMIC 10 PF 
CERAMIC 12 PF 
ELECT 47 UF 6V 
CERAMIC 0.001 
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UF 


UF 


PART 
NUMBER 


DD10010300 
DD1 1080370 
DD10010300 
DD11070370 
DD15470370 
DK16102300 
DD1 5220370 
DK16102300 
DD15470370 
DK16102300 
DD15560370 
DD1 1060370 
DS17103010 
DS17103010 
DK16102300 
DK16102300 
DK16102300 
DD15150300 
DD1 1060300 
DK16102300 
DD1 5220300 
DD10020300 
DD15270370 
DD10010300 
DD10010300 
DK16102300 
CT1350001R 
DK16102300 
DD1 5220300 
DK16102300 
DD1 5330300 
CT1350001R 
EJ10601610 
DD15150300 
DK16102300 
DK16102300 
CT1350001R 
DK16102300 
DD15270300 
DS17223010 
DK16102300 
DD1 5330300 
CT1350001R 
DD15150300 
DK16102300 
EJ10601610 
DK56102300 
DD15270300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DD15220370 
EJ10601610 
DK16102300 
DD11100370 
DD15120370 
EJ47600610 
DK16102300 


REF MODEL SERIAL NO. 
EFFECTIVI TY 


DES Bre 


CAPAC! TORS 


C371 

C372 
C373 
C374 
C375 
C376 
Coe 
C378 
C379 
C380 
C381 

C382 
C383 
C384 
C385 
C386 
C387 
C388 
C389 
C390 
C391 

C392 
C395 
C394 
C395 
C396 
C397 
C398 
C399 
C400 
C401 

C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 

C412 
C413 
C414 
C415 
C416 
C417 
C418 
C419 
C420 
C421 

C422 
C423 
C425 


DESCRIPTION 


CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 
CAPACITOR, 


BEECIpalg Us eo0N 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC ais Pip 
CERAMIC =n Pie 
ELECT 4/UF 6.3V 
CERAMIC 0.001 UF 
CERAMIC 4 PF 
CERAMIC 3 PF 
CERAMIC 1PF 
CERAMIC 100 PF 
TRIMMING 10 PF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 
BEC 22 10F loos 
CERAMIC 0.001 UF 
CERAMIC 0.001 UF 


CERAMIC 
CERAMIC 


27PF 
27PF 


TRIMMING 20 PF 
ELECT 47 UF 6V 


CERAMIC 


0.001 UF 


TANTALUM 0.1 UF 35V 
TANTALUM 2.2 UF 10V 
TANTALUM 0.22 UF 35V 
TANTALUM 0.33 UF 35V 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


30 


0.001 UF 
0.001 UF 
0.001 UF 
0.001 UF 
0.001 UF 
0.001 UF 
0 
0 
0) 
0 


8 PF 
10 PF 
CHIP 0.01 UF 


Calle 0) t= 
Chile eZ Pr 
CHIP 0.01 UF 
CHIP 0O 

CHIP O 

CHIP 0 

CHIP O 

CHIP 0.001UF 
CHIP 0 

CHIP O 

CHIP 0 


PART 
NUMBER 


EJ10505010 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DD10010300 
DD10010300 
EJ4760062R 
DK16102300 
DD10040360 
DD10030360 
DD1001036R 
DD15101370 
CT11000180 
DK16102300 
DK16102300 
DK16102300 
EJ22600610 
DK16102300 
DK16102300 
DD15270340 
DD15270340 
CT120001 30 
EJ47600610 
DK16102300 
EV10403560 
EV22501070 
EV22403560 
EV 33403560 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DK16102300 
DD11080300 
DD11100370 
DK56103300 
DK16102300 
DD51100330 
DD55270330 
DK56103300 
DK56103300 
DK56103300 
DK56102300 
DK56102300 
DK56102300 
DK56102300 
DK56103300 
DK56102300 


> 


REF MODEL SERIAL NO. 
DES eer r EFFECTIVITY 


INDUCTORS 


L301 
L302 
L303 
L304 
L305 
L306 
L307 
L308 
L309 
L310 
tA 
Loe 
L315 
L314 
Ltd 
L316 
L317 
L318 
a9 
L320 
t32i 
L322 
25 
L324 
Lago 
L326 
L327 
L328 
L329 
L330 
L334 
Lod 
L555 
L334 


SEMICONDUCTORS 


Q101 
Q102 
Q103 
Q104 
Q105 
Q106 
Q107 
Q108 
Q109 
Q110 
Q113 
Q201 
Q202 
Q203 
Q204 
Q205 
Q206 
Q207 
Q208 
Q209 
Q210 


DESCRIPTION 


COIL, AIR O0.5UEW D3 3.5T 
COIL, AIR O.5UEW D3 4.5T 
COIL, ANTENNA 5K 150M 
COIL, ANTENNA 5K 150M 
COIL, ANTENNA 5K 150M 
COIL, ANTENNA 5K 150M 
COIL, ANTENNA 5K 21.4M 
COIL, CHOKE LALO2NA2R2M 
COME AIR “0s S5UEW. DS. 3621. 
COIL, AIR 0.5UEW D3 3.5T 
COIL, AIR 0-65UEW D3 2.5T 
COMME Lay SM) 

COIL, AIR. 6.o1, 

COIL, AIR 0.5UEW D3 4.5T 
COIL, CHOKE 0.5UEW 1.5T 
COIL, AIR 0-5UEW D3 4.5T 
COIL, CHOKE LALO2NA4R7K 
COIL, CHOKE LALO2NA4R7K 
COIL, CHOKE O.5UEW 1.5T 
COIL, CHOKE LALO2NA4R7K 
COIL, CHOKE LALO2NA4R7K 
COIL, AIR 0.5UEW D3 4.5T 
(© ON fe Wits ere) 

COIL, AIR. 5.57 

COIL, AIR 6.5T 

COIL, AIR 0.5UEW D3 4.5T 
COIL, AIR 0.5UEW D3 4.5T 
COIL, CHOKE LALO2NA2R2M 
COIL, ANTENNA 5K 150M 
COIL, CHOKE LAOQ2NA100K 


COIL, CHOKE 1UH 
COIL, CHOKE 1UH 
COIL, CHOKE 1UH 
COIL, CHOKE 1UH 


COMP, SEMICON DTB113ZK 
COMP, SEMICON RN2405 
DIODE, CHIP 1S$187 
DIODE, CHIP LSS187 
TMP47C420AF U-COM GX2310S 
DIODE, CHIP 1538181 
D.LODE, = ChE 1S5181 
DIODE,. CHIP 155181 
DIODE, CHIP 1SS181 
DIODE, CHIP 1SS187 

Di SPLAT, CD 

1.C. TA7368P 
TRANSISTOR 2SBB10H 
TRANSISTOR, 2SA1115E 
TRANSISTOR 2SC536 
DIODE 181555 
TRANSISTOR 2SC536 
DIODE DSA10G 
TRANSISTOR 2SBB10H 
|.C. M5236L 5V REG 
DIODE 1SS97 
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PART 
NUMBER 


MLO30050AR 
MLO30050BR 
LA5501626R 
LA5501627R 
LA5501627R 
LA5501627R 
LA5501628R 
LC1222008R 
MLO30050AR 
MLO30050AR 
MLO300652R 
MLO300655R 
MLO30050DR 
MLO30050BR 
LC12000050 
MLO30050BR 
LC1472009R 
LC1472009R 
LC 12000050 
LC1472009R 
LC1472009R 
MLO30050BR 
MLO 3005060 
MLO30050CR 
MLO30050DR 
MLO30050BR 
MLO30050BR 
LC1222008R 
LA5501629R 
LC1103015R 
LC1102013R 
LC1102013R 
LC1102013R 
LC1102013R 


BA1000421R 
BA1000105R 
HZ2000605R 
HZ2000605R 
HU10002050 
HZ2000705R 
HZ2000705R 
HZ2000705R 
HZ2000705R 
HZ2000605R 
KZ0500100R 
HC10119050 
HT208101HR 
HT111151ER 
HT305360F 0 
HD20011050 
HT305360F 0 
HD2003203R 
HT208101HR 
HC3810520R 
HD2001 2060 


REF MODEL SERIAL NO. 
DESaweERE EER ECV, 


SEMICONDUCTORS 


Q211 
Q212 
Q213 
Q214 
QZ15 
Q216 
Q217 
Q218 
Q219 
Q220 
Q221 
Q222 
Q223 
Q301 
Q302 
Q303 
Q304 
Q305 
Q306 
Q307 
Q308 
Q309 
Q310 
Q311 
Q312 
Q313 
Q314 
Q315 
Q316 
Q317 
Q318 
Q319 
Q320 
Q322 
Q323 
Q324 
Q325 
Q326 
Q327 
Q328 
Q329 
Q330 
Q331 
Q332 
Q333 
Q334 
Q335 
Q336 


RESISTORS 


R101 
R102 
R103 
R104 
R105 
R106 
R107 
R201 


HANDHELD MARINE TRANSCEIVER 


DESCRIPTION 


DIODE 1SS97 

1.C. TK10420 
TRANSISTOR 2SB810H 
DIODE 181555 

DIODES TS1 55> 

TRANS TSTORS., -2onn ioe 
|.C. NJM4558S 

DIODE 1SS97 

DIODE 181555 
TRANSISTOR,  2SA1115E 
TRANSISTOR 2SC536 
TRANSISTOR,  2SA1115E 
DIODE 181555 

DIODE M1301 

DIODE M1301 
TRANSISTOR F.E.T. 2SK241Y 
TRANSISTOR F.E.T. 2SK241Y 
TRANSISTOR 2SC2999E 
DN ODE MRI SZ583 
TRANSISTOR 2SC536 
DIODE 1SS97 
TRANSISTOR 2SC2458 
TRANSISTOR 2SC1971 
TRANSISTOR 2SC2458 
DiOD ESS >>> 
TRANSISTOR 2SC1971 
TRANSISTOR 2SC2538 
TRANSISTOR 2SC2053 
TRANSISTOR 2SC2026 
TRANSISTOR 2SC2458GR 
DIODE 182588 

DIODE -1$1555 
TRANSISTOR 2SC2026 
TRANSISTOR 2SC2026 
TRANSISTOR F.E.T. 2SK192Y 
VARICAP |1SV53B 
VARICAP 1S2208MB 
VARICAP 1S2208MB 
DIODE 1SS91G 
TRANSISTOR 2SC536 
DIODE 181555 

IC M54959 P PLL 
TRANSISTOR 2SC2458Y 
TRANSISTOR 2SC2458Y 
DIODE, ZENER GZA7.5Y 
L.E.D. SLH-34VC3F 
DIODE,ZENER GZA6.2X 
TRANSISTOR 2SC2458 


RESISTOR, CHIP 33K OHM 1/10W 
RESISTOR, CHIP 47 OHM 1/8W 

RESISTOR, CHIP 10K OHM 1/10W 
RESISTOR, CHIP 10K OHM 1/10W 
RESISTOR, CHIP 10K OHM 1/10W 
RESISTOR, CHIP 10K OHM 1/10W 
RESISTOR, CHIP 10K OHM 1/10W 
RESISTOR, CHIP 22K OHM 1/10W 
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PART 
NUMBER 


HD2001 2060 
HC10007420 
HT208101HR 
HD20011050 
HD20011050 
mle Pein. 
HC10014090 
HD20012060 
HD20011050 
oii) 1 MEIN 
HT305360F 0 
AN PotER 
HD20011050 
HD20001200 
HD20001200 
HF 202411B0 
HF 202411BO0 
HT329991ER 
HD2000109R 
HT305360F 0 
HD20012060 
HT 324581 Y0 
HT31971100 
HT 324581 Y0 
HD20011050 
HT31971100 
HT 32538100 
HT 32053000 
HT32026100 
HT324581G0 
HD2000109R 
HD20011050 
HT 32026100 
HT 32026100 
HF 201921A0 
HD4002209R 
HD40002060 
HD40002060 
HD2000209R 
HT305360F 0 
HD20011050 
HC10051200 
HT324581K0 
HT324581K0 
HD3000903R 
H11004821R 
HD3000403R 
HT324581Y0 


N105333110 
R105470180 
N105103110 
N105103110 
N105103110 
N105103110 
N105103110 
N105223110 


“eo 


REF MODEL SERIAL NO. 
ERE ECM Vay 


DES roe 
RESISTORS 


R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 

R212 
R213 
R214 
R215 
R216 
R217 
R218 
R219 
R220 
R221 

R222 
R223 
R224 
R225 
R226 
R227 
R228 
R229 
R230 
R231 

R232 
R233 
R234 
R235 
R237 
R238 
R239 
R241 

R242 
R243 
R244 
R245 
R246 
R247 
R248 
R249 
R250 
R251 

R252 
R253 
R254 
R255 
R256 
R258 
R259 
R260 
R301 

R302 
R303 


DESCRIPTION 


RES, CRBN 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RES, CRBN 


FLM 1.5K 
CRBN FLM 
CRBN FLM 
VARIABLE 
CRBN FLM 
FLM 6.8K 


RESISTOR 680 OHM 


RES, CRBN 


FLM 3.3K 


OHM 1/6W 

10K OHM 1/6W 
10K OHM 1/6W 
10K 

220 OHM 1/6W 
OHM 1/6W 


OHM 1/6W 


RESISTOR, CRBN FILM 1K OHM 1/6W 
RES, CRBN FLM 220K OHM 1/6W 
RESISTOR, CRBN FLM 47K OHM 1/6W 
RESISTOR, CRBN FLM 15K OHM 1/6W 
RES, CRBN FLM 4.7K OHM 1/6W 
RESISTOR,CRBN FLM 5.1K OHM 1/6W 


RESISTOR, 
RES, CRBN 
RESISTOR, 


CRBN FLM 
FLM 2.2K 
TRIMMING 


RESISTOR,CRBN FLM 


RESISTOR, 
RESISTOR, 
RES, CRBN 
RES, CRRN 
RES, CRBN 
RES, CRBN 
RESISTOR, 
RESISTOR; 
RES, CRBN 
RES, CRBN 
RESISTOR, 
RES, CRBN 
RES, CRBN 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


CRBN FLM 
VARIABLE 
FLM 4.7K 
FLM 100K 
FLM 4.7K 
FLM 1.5K 


470 OHM 1/6W 
OHM 1/6W 

5K OHM 

13K OHM 1/6W 
47K OHM 1/6W 
20K 

OHM 1/6W 

OHM 1/6W 

OHM 1/6W 

OHM 1/6W 


CRBN FILM 1K OHM 1/6W 


CRBN FLM 
FLM 1.5K 
FLM 1.5K 
CRBN FLM 
FLM 1.5K 
FLM 4.7K 
CRBN FLM 
CRBN FLM 
CRBN FLM 
TRIMMING 


47 OHM 1/6W 
OHM 1/6W 

OHM 1/6W 

47K OHM 1/6W 
OHM 1/6W 

OHM 1/6W 

47K OHM 1/6W 
10K OHM 1/6W 
47K OHM 1/6W 
10K OHM 


RESISTOR 39K OHM 1/6W 
RESISTOR 39K OHM 1/6W 
FLM 56K OHM 1/6W 


RES, CRBN 
RES, CRRN 
RES, CRRN 
RESISTOR; 
RESISTOR, 
RES, CRBN 
RESISTOR, 
RES bSTOR; 
RES, CRBN 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 


FLM 100K 
FLM 100K 
CRBN FLM 
CRBN FLM 
FLM 3.9K 
CRBN FLM 
TRIMMING 
FLM 1.5K 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
Cr Pe 22k 


OHM 1/6W 

OHM 1/6W 

1M OHM 1/6W 
220 OHM 1/6W 
OHM 1/6W 

43K OHM 1/6W 
68K OHM 1/6W 
OHM 1/6W 

10K OHM 1/6W 
10K OHM 1/6W 
10K OHM 1/6W 
10K OHM 1/6W 
0 OHM 1/6W 
5.6 OHM 1/6W 
15K OHM 1/6W 
OHM 1/10W 


CHIP 2.2K OHM 1/10W 


CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
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12K OHM 1/6W 
10K OHM 1/6W 
100 OHM 1/6W 
82 OHM 1/6W 


PART 
NUMBER 


GD05152160 
GD05103160 
GD05103160 
RB1103012R 
GD05221160 
GD05682160 
GD05681 160 
GD05332160 
GD05102160 
GD05224160 
GD05473160 
GD05153160 
GD05472160 
GD05512160 
GD05471160 
GD05222160 
RA05020390 
GD05133160 
GD05473160 
RBO2030220 
GD05472160 
GDO5104160 
GD05472160 
GD05152160 
GDO5102160 
GD05470160 
GD05152160 
GDO05152160 
GD05473160 
GD05152160 
GD05472160 
GD05473160 
GD05103160 
GD05473160 
RA01030730 
GD05393160 
GD05393160 
GD05563160 
GD05104160 
GD05104160 
GD05105160 
GD05221160 
GD05392160 
GD05433160 
GD05683160 
GDO05152160 
GD05103160 
GD05103160 
GD05103160 
GD05103160 
GD05000160 
GD05056160 
GD05153160 
N105223110 
N105222110 
GD05123160 
GD05103160 
GD05101160 
GD05820160 


REF MODEL SERIAL NO. 
EFFECTIVITY 


DES. REFE 
RESISTORS 


R304 
R305 
R306 
R307 
R308 
R309 
R310 
R311 

R312 
R313 
R314 
R315 
R316 
R317 
R318 
R319 
R320 
R321 

R322 
R323 
R324 
R325 
R326 
R327 
R328 
R329 
R330 
R331 
R332 
R333 
R334 
R335 
R336 
R337 
R338 
R339 
R340 
R341 

R342 
R343 
R344 
R345 
R346 
R347 
R348 
R349 
R350 
R351 

R352 
R353 
R354 
R355 
R356 
R57 
R358 
R359 
R360 
R362 
R363 
R364 


DESCRIPTION 


RESISTOR, 
RESISTOR, 
RESISTOR; 
RESISTOR, 
RESISTOR, 
RES, CRBN 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RES, CRBN 
RESISTOR, 
RESISTOR, 
RES, CRBN 
RES, CRBN 
RES, CRBN 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RES, CRBN 


CRBN FLM 
CRBN FLM 


100 OHM 1/6W 
10K OHM 1/6W 


CRBN FILM 1K OHM 1/6W 


CRBN FLM 
CRBN FLM 
FLM 4.7K 
CRBN FLM 


100 OHM 1/6W 
10K OHM 1/6W 
OHM 1/6W 

82 OHM 1/6W 


CHIP 1.2K OHM 1/10W 
CHIP 680K OHM 1/10W 
CRBN FILM 1K OHM 1/6W 
CRBN FILM 1K OHM 1/6W 


CRBN FLM 
CRBN FLM 
CRBN FLM 
FLM 4.7K 
CRBN FLM 
TRIMMING 
FLM 3.3K 
FLM 4.7K 
FLM 2.2K 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 
CRBN FLM 


10K OHM 1/6W 
10K OHM 1/6W 
100 OHM 1/6W 
OHM 1/6W 

0 OHM 1/6W 
10K OHM 

OHM 1/6W 

OHM 1/6W 

OHM 1/6W 

10 OHM 1/6W 
4.7 OHM 1/6W 
10 OHM 1/6W 
220 OHM 1/6W 
0 OHM 1/6W 
47 OHM 1/6W 
100 OHM 1/6W 
220 OHM 1/6W 
100 OHM 1/6W 
47 OHM 1/6W 
120 OHM 1/6W 
150 OHM 1/6W 
220 OHM 1/6W 
470 OHM 1/6W 
470 OHM 1/6W 
100 OHM 1/6W 


CRBN FILM 1K OHM 1/6W 


FLM 4.7K 


OHM 1/6W 


RESISTOR,CRBN FLM 5.1K OHM 1/6W 


RES, CRBN 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RES, CRBN 
RES, CRRN 
RESISTOR, 
RESISTOR, 
RES, CRRN 
RESISTOR, 
RES, CRBN 
RES, CRBN 
RESISTOR, 
RESISTOR, 
RES, CRRN 
RESISTOR, 
RES fo TOR) 
RES, CRBN 
RES, CRBN 


FLM 4.7K 
CRBN FLM 
CRBN FLM 


OHM 1/6W 
22 OHM 1/6W 
470 OHM 1/6W 


CRBN FILM 1K OHM 1/6W 


CRBN FLM 
CRBN FLM 
FLM 3.9K 
FLM 100K 
CRBN FLM 
CRBN FLM 
FLM 100K 
CHIP 47K 
FLM 4.7K 
FLM 5.6K 
CRBN FLM 
CRBN FLM 
FLM 100K 
CRBN FLM 
CRBN FLM 
FLM 2.2K 
FLM 5.6K 
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10K OHM 1/6W 
22K OHM 1/6W 
OHM 1/6W 

OHM 1/6W 

100 OHM 1/6W 
82 OHM 1/6W 
OHM 1/6W 

OHM 1/10W 
OHM 1/6W 

OHM 1/6W 

10K OHM 1/6W 
10K OHM 1/6W 
OHM 1/6W 

10K OHM 1/6W 
100 OHM 1/6W 
OHM 1/6W 

OHM 1/6W 


PART 
NUMBER 


GD05101160 
GD05103160 
GDO05102160 
GD05101160 
GD05103160 
GD05472160 
GD05820160 
N105122110 
N105684110 
GD05102160 
GD05102160 
GD05103160 
GD05103160 
GD05101160 
GD05472160 
GDO05000160 
RA0Q1030730 
GD05332160 
GD05472160 
GD05222160 
GD05100160 
GD05047160 
GD05100160 
GD05221160 
GDO05000160 
GD05470160 
GDO05101160 
GD05221160 
GD05101160 
GD05470160 
GD05121160 
GDO05151160 
GD05221160 
GD05471160 
GD05471160 
GD05101160 
GD05102160 
GD05472160 
GDO05512160 
GD05472160 
GD05220160 
GD05471160 
GD05102160 
GD05103160 
GD05223160 
GD05392160 
GDO05104160 
GD05101160 
GDO05820160 
GD05104160 
N105473110 
GD05472160 
GD05562160 
GD05103160 
GD05103160 
GDO05104160 
GD05103160 
GDO5101160 
GD05222160 
GD05562160 


REF MODEL SERIAL NO. 
EFFECTIVITY 


DES EFF 


RESISTORS 


R365 
R366 
R367 
R368 
R369 
R370 
R37) 
R372 
R373 


MISCELLANEOUS ELECTRICAL 


B201 
E101 
E102 
FPO1 
FPO2 
F201 
F301 
F303 
F304 
F305 
J201 
J301 
J302 
J303 
$101 
$102 
$103 
$104 
$105 
$106 
$107 
$108 
$109 
$110 
$201 
$202 
$203 
$204 
$301 
V101 
X101 
X201 
X202 
X301 


MISCELLANEOUS MECHANICAL 


001B 
001S 
001V 
002B 
0038 
0048 
005B 
006B 


DESCRIPTION 


RES, CRBN FLM 6.8K OHM 1/6W 
RES, CRBN FLM 1.5K OHM 1/6W 
RES, CRBN FLM 4.7K OHM 1/6W 
RES, CRBN FLM 330 OHM 1/6W 
RESISTOR, CRBN FLM 220 OHM 1/6W 
RES, CRBN FLM 220K OHM 1/6W 
RES, CRBN FLM 1.8K OHM 1/6W 
RESISTOR, CRBN FLM 0 OHM 1/6W 
RESISTOR, CRBN FLM 10K OHM 1/6W 


BATTERY 

SPEAKER INT S-T402 
ELEMENT, MICROPHONE 

PPC AB-RFL FLEXIBLE 

FPC. SB=U"COMEFLEXIBLE 
FILTER, CERAMIC 455 KHZ 
CRYSTAL FILTER 21.400 MHZ 
CORE, FERRITE 

CORE, FERRITE 

CORE, FERRITE 

JACK 

JACK BNC 

JACK, MIC HSJ0838-01-010 
JACK SPEAKER HSJ0836-01-010 
SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH, SLIDE 

SWITCH, PUSH 

SWITCH, PUSH 

SWITCH MS-610-K-B 
LAMP BQ121-20303 
CERAMIC VIB. CSB1000D 
20.945 XTAL 
DISCRIMINATOR, CERAMIC 
12.8 XTAL FOR PLL 


CASE REAR 

SLEEVE 

CARRYING CASE VINYL 
CASE FRONT 
ESCUTCHEON TOP PANEL 
CHASSIS TOP 

CHASSIS AF (1) 
CHASSIS AF (2) 
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PART 
NUMBER 


GD05682160 
GD05152160 
GD05472160 
GD05331160 
GD05221160 
GD05224160 
GD05182160 
GD05000160 
GD05103160 


ZB0903001R 
QK0040901R 
MS50000100 
WE028X011R 
WE028X012R 
FG455304E0 
XU821400N5 
FC5004001R 
FC5004001R 
FC5004001R 
Y J0400136R 
YJ1000237R 
Y J01002400 
Y J01001840 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01010570 
SP01011040 
$S0102061R 
SP01011040 
SP01011040 
$C0102052R 
1N1005013R 
FQ01004010 
XL001001GR 
FH455301B0 
XL12500160 


028X064010 
028X804010 
028X831010 
028X064020 
028X063010 
028X105010 
028X105020 
028X105030 


HANDHELD MARINE TRANSCEIVER 


REF MODEL SERIAL NO. DESCRIPTION PART 
DES@r eth EFFECTIVITY NUMBER 


MISCELLANEOUS MECHANICAL 


007B 
008B 
009B 
010B 
0118 
013B 
0148 
015B 
016B 
0178 
018B 
019B 
0208 
0218 
022B 
023B 
024B 
025B 
0268 
0278 
028B 
029B 
030B 
032B 
0338 
0348 
035B 
036B 
037B 
0388 
0398 
040B 
041B 
042B 
043B 
045B 
0468 
047B 
048B 
0498 
050B 
051B 
052B 
054B 
056B 
057B 
058B 
061B 
062B 
065B 
066B 
067B 
068B 
069B 
070B 


201B 
202B 


CHASSIS RF 

BUTTON, KEY BOARD 
FRAME, LCD WINDOW 
WINDOW, LCD 
SHIELD, PANEL 

S.C. NUT 

SHEET, BAT NESEAE 
SHEET BATT SHEET 
CHASSIS RF CHASSIS 
HEATS|NK 

SHIELD, LOCK KEY 
PACKING TOP CASE 
PACKING, REAR CASE 
PACKING MIC 

LID RESET EXT. CAP 
LID DC JACK CAP 
BUTTON, PTT 

CAP LOCK SW KEY 
PACKING MIC SPK JACK 
PACKING BNC CONNECTOR 
PACKING VOL SQL 
LOCK, TWIST 

KNOB SQL, VOL 
INTRODUCER, LED 
NEI SES 

PACKING DC JACK 
SPACER 

SHIELD, PANEL 

CAP, MIC, SPK 

NUT 

STICKER LCD WINDOW FRAME 
STICKER LCD FRAME 
SPRING 

INSULATOR, VOL, SQL 
LUG NLA 

NUT 

STOPPER 

GUIDE 

BUFFER 

CONTACTOR 

LOCK 

INDICATOR 
INDICATOR 

SCREW, P HM 
SCREW, P HM 
F.H.M. SCREW NLA 
SCREW 

P.H. TAP. SCREW 
NUT 

T.L. WASHER OR NLA 
SHIELD 

INSULATOR 

TUBE 

STICKER 

TAPE 


CASE 
LID 
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028X105040 
028X270020 
028X401010 
028X158010 
2962120020 
53228119E0 
2962107020 
2962107030 
028X105050 
028X267010 
028X109010 
028X277010 
028X277020 
028X277030 
028X257010 
028X257020 
028X270012 
028X067020 
028X277040 
028X277050 
028X277060 
028X102010 
028X154010 
028X151010 
028X202010 
028X277070 
028X118010 
028X109050 
028X067010 
028X011010 
028X122010 
028X122020 
028X115010 
028X120020 
62261240W0 
028X011020 
1110114020 
1110051020 
1110056010 
1110123010 
1110102010 
028X265010 
4120265020 
5106021 2L0 
51502606D0 
51040204A0 
028X010010 
51302606D0 
028X011050 
54052600R0 
028X109060 
028X120100 
028X152010 
028X122030 
028X157010 


1110064050 
4120257010 


USA VHF MARINE CHANNEL CHART 


TRANSMITTER | RECEIVER MODE CHANNEL ASSIGNMENT 


CHANNELT eREQUENCY | FREQ S/D 


Public Correspondence, Port Operation 
Public Correspondence, Port Operation 
Safety (Compulsory) 

Commercial 

Commercial, Inter-ship 
Commercial/Non-Commercial 
Commercial 

Commercial, VTS 

Port Operation, VTS 

Bridge to Bridge, (1W) Navigational 
Port Operation, VTS 

Recyv Only-Coast to Ship 

Calling & Safety, Compulsory 

State Controlled Ship to Coast (1W) 
Commercial 

Port Operation 

Port Operation 

U.S. Govt. Only 

Liaison (USCG only) 

Port Operation (U.S Govt. Only) 
Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence, Port Operation 
Public Correspondence, Port Operation 
Port Operation, VTS 

Port Operation, VTS 

Commercial, VTS 

Non-Commercial 

Non-Commercial 

Non-Commercial 

Intership, Port Operation, 
Non-Commercial 

Non-Commercial 

Port Operation, VTS 

Port Operation, VTS 

Intership, Port Operation 
Non-Commercial 

Commercial 

Commercial 

U.S. Govt. Only 

U.S. Govt. Only 

U-S. Govt. Only 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Commercial, Aircraft 


156.050 156.050 
156.250 156.250 
156.300 156.300 
156.350 156.350 
156.400 156.400 
156.450 156.450 
156.500 156.500 
156.550 156.550 
156.600 156.600 
156.650 156.650 
156.700 156.700 

156.750 
156.800 156.800 
156.850 156.850 
156.900 156.900 
156.950 156.950 
157.000 161.600 
157.050 157.050 
157.100 PDS VO 
157.150 eH eDO 
157.200 161.800 
e250 161.850 
157.300 161.900 
157.350 161.950 
157.400 162.000 
156.175 WO Oral 

160.825 
156.275 156.275 
156.325 156.325 
156.375 Ble Si1/2) 
156.425 156.425 
156.475 © 156.475 
156.525 156.525 
156.575 156.575 


ANNNNNNDUMNDUVDVVDVVDANANNDANUNUANUNUNANNUNUNUANNUNHAUHUHNNNW 


156.625 156.625 
156.675 156.675 
156.725 WDaIsyZs 
156.875 156.875 
156.925 156.925 
156.975 156.975 
157.025 157.025 
Loi. Oi 157.075 
VO 29 New /ales 
eoy/e 1D he AF2 
157.225 161.825 
157.275 161.875 
Ee Y25) 161.925 
DSi 161.975 
157.425 157.425 


YMNAUVDVDODVNHMNAMNMNNNNUNANNMNM 
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USA VHF MARINE CHANNEL CHART 


TRANSMITTER§ RECEIVER 
CHANNEL FREQ FREQUENCY! S/D CHANNEL ASSIGNMENT 


162.550 
162.400 
162.475 


Weather 
Weather 
Weather 
Weather 
Weather 
Weather 
Weather 
Weather 
Weather 
Weather 


165.275 
161.650 
161.775 
162.425 
162.450 
162.500 
Oza DZS 


(SAS Ee i ees (eo ef (eo) ar) 
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INTERNATIONAL VHF MARINE CHANNEL CHART 


TRANSMITTERE RECEIVER 
FREQUENCY FFREQUENCY 


156.050 
156.100 
156.150 
156.200 
156.250 
156.300 
156.350 


160.650 
160.700 
160.750 
160.800 
160.850 
156.300 
160.950 


Public 
Public 
Public 
Public 
Public 
Safety 
Public 


CHANNEL ASSIGNMENT 


Correspondence, 
Correspondence, 
Correspondence, 
Correspondence, 
Correspondence, 
(Compulsory ) 

Correspondence, 


Port Operation 
Port Operation 
Port Operation 
Port Operation 
Port Operation 


Port Operation 


156.400 
156.450 
156.500 
156.550 
156.600 
156.650 
156.700 
156.750 
156.800 
156.850 
161.500 
161.550 
161.600 
161.650 
161.700 
161.750 
161.800 
161.850 
161.900 
161.950 
162.000 
160.625 
160.675 
160.725 
160.775 
160.825 
160.875 
160.925 
2306375 
156.425 
156.475 
156.525 
156.575 


156.400 
156.450 
156.500 
156.550 
156.600 
156.650 
156.700 
156.750 
156.800 
156.850 
156.900 
156.950 
157.000 
157.050 
157.100 
157.150 
157.200 
Bee Z0) 
157.300 
1D cde 
157.400 
156.025 
156.075 
156.125 
156.175 
156.225 
WO. 2/5 
156.325 
156.375 
156.425 
156.475 
156.525 
156.575 


Commercial, |Inter-ship 
Commercial/Non-Commercial 
Commercial 

Commercial, VTS 

Port Operation, VTS 

Bridge to Bridge, (1W) Navigational 
Port Operation, VTS 

Recv Only-Coast to Ship 

Calling & Safety, Compulsory 

State Controlled Ship to Coast (1W) 
Port Operation 

Commercial 

Port Operation 

Port Operation 

Port Operation 

Public Correspondence 
Public Correspondence 
Public Correspondence 
Public Correspondence 
Public Correspondence 
Public Correspondence 
Public Correspondence, 
Public Correspondence, 
Public Correspondence, 
Public Correspondence, 
Public Correspondence, 
Public Correspondence, 
Public Correspondence, 
Commercial, VTS 
Non-Commercial 
Non-Commercial 
Non-Commercial 

Intership, Port Operation, 
Non-Commercial 
Non-Commercial 

Port Operation, VTS 

Port Operation, VTS 
Intership, Port Operation 
Port Operation, Public Correspondence 
Port Operation, Public Correspondence 
Port Operation, Public Correspondence 
Port Operation, Public Correspondence 
Port Operation, Public Correspondence 
Port Operation, Public Correspondence 


Operation 
Operation 
Operation 
Operation 
Operation 
Operation, VTS 
Operation 


D 
D 
D 
D 
D 
S 
D 
S 
S 
S 
S 
S 
S 
S 
S 
S 
> 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
S 
S 
S 
S 
S 


156.625 
156.675 
156.725 
156.875 
156.925 
156.975 
157.025 
UPTO: 
i acall2e: 
A Siena? 


156.625 
156.675 
156.725 
156.875 
156.925 
161.575 
161.625 
161.675 
TO i> 
161.775 


PF RC SI ICON) 
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INTERNATIONAL VHF MARINE CHANNEL CHART 


RANSMITTERJ RECEIVER 


FREQUENCY 


{a7 ZZ) 
Wo ANS, 
157352) 
157 o> 
157.425 


FREQUENCY 


D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
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CHANNEL ASSIGNMENT 


Public Correspondence 
Public Correspondence 
Public Correspondence 
Public Correspondence 
Port Operations, Public Correspondence 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 
Weather (Recv Only) 


CANADA VHF MARINE CHANNEL CHART 


RECEIVER 
FREQUENCY 


CHANNEL ASSIGNMENT 


160.650 
156.100 160.700 
156.150 160.750 
156.200 156.200 

156.250 
156.300 156.300 
156.350 156.350 
156.400 156.400 
156.450 156.450 
156.500 156.500 
156.550 156.550 
156.600 156.600 


Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Safety (Intership) 

Commercial (Intership/Ship-Coast) 

Commercial, Intership 

Commercial, (Ship-Coast) 

Commercial, (Intership/Ship-Coast) 

Commercial, (Intership/Ship-Coast) 

Port Operations 

(Intership/Ship-Coast) 

Navigational 

(Intership/Ship-Coast) 

Port Operations 

(Intership/Ship-Coast) 

Weather 

Distress, Safety, and Calling 

State Control! (Ship to Coast) 

Commercial (Intership/Ship-Coast) 

Commercial (Intership/Ship-Coast) 

Port Operations, (Ship-Coast) 

Coast Guard 

Coast Guard 

Coast Guard 

Public Correspondence (Ship-Coast) 

Public Correspondence (Ship-Coast) 

Public Correspondence (Ship-Coast) 

Public Correspondence (Ship-Coast) 

Public Correspondence (Ship-Coast) 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Public Correspondence 

Port Operations, 

(Intership/Ship-Coast) 

Port Operations 

(Intership/Ship-Coast) 

156.375 156.375 Commercial, (Intership) 

156.425 156.425 Non-Commercial (Intership/Ship-Coast) 

156.475 156.475 Non-Commercial (Ship-Coast) 

julew ays, 1565525 Non-Commercial (Intership) 

196.575 156 son Non-Commercial (Ship-Coast) 

156.625 156.625 Non-Commercial (Intership) 

156.675 156-675 Port Operations 
(Intership/Ship-Coast) 

16. 125 ipoen2o Port Operations 
(Intership/Ship-Coast) 

156.875 156.875 Commercial (Intership) 


ANNnNNNNHNNNDVOO 


Yn 


156.650 156.650 


wn 


156.700 156.700 


156.750 156.750 
156.800 156.800 
156.850 156.850 
156.900 156.900 
156.950 156.950 
157.000 161.600 
157.050 157.050 


157.100 157.100 
15750 161.750 
157.200 161.800 
IDs 250 161.850 
157.300 161.900 
157.350 161.950 
157.400 162.000 
156.025 160.625 
156.075 156.075 
156.125 1625 
156.175 156.175 
156.225 160.825 
156.275 156.275 


CG ONG Os OS OO OS OO. OH 6 Oro? 63: 67 


nn 


156.325 156.325 
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CANADA VHF MARINE CHANNEL CHART 


RANSMITTERT RECEIVER 
CHANNEL Tere QueNcy 


CHANNEL ASSIGNMENT 


156.925 
156.975 
157.025 
La sOy> 
LPR Ze> 
LDU Sle: 
161.825 
161.875 
161.925 
161.975 
162.025 
162.550 
162.400 
162.475 
165.275 
161.650 
JOilolts 
162.425 
162.450 
162.500 
162.525 


Non-Commercial (Ship-Coast) 
Commercial (Intership/Ship-Coast) 
Commercial (Ship-Coast) 

Coast Guard 

Coast Guard 

Coast Guard Auxiliary 

Public Correspondence (Ship-Coast) 
Public Correspondence (Ship-Coast) 
Public Correspondence (Ship-Coast) 
Public Correspondence (Ship-Coast) 
Commercial (Intership) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 

Weather (Recv Only) 


OOO OOO SSS OSORIO Onan 
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i a 


- EXPANSION CHANNEL SELECTION CHART 


CHANNEL 


TRANSMITTER 
FREQUENCY 


€ SIMPLEX ) 


156.000 
156.050 
156.100 
156.150 
156.200 
156.250 
156.300 
156.350 
156.400 
156.450 
156.500 
156.290 
156.600 
156.650 
156.700 
156.750 
156.800 
156.850 
156.900 
156.950 
157.000 
157.050 
157.100 
1D <i DO) 
157.200 
157.250 
157.300 
157.350 
157.400 
157.450 
457-500 
$57 950 
157.600 
157.650 
157.700 
127 WO 
157.800 
157.850 
157.900 
157.950 
158.000 
158.050 
158.100 
158.150 
158.200 
158.250 
158.300 
158.550 
158.400 
158.450 
158.500 


RECEIVER 
FREQUENCY 
€ SIMPLEX ) 
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156.000 
156.050 
156.100 
156.150 
156.200 
156.250 
156.300 
156.350 
156.400 
156.450 
156.500 
156.550 
156.600 
156.650 
156.700 
156.750 
156.800 
156.850 
156.900 
156.950 
157.000 
157.050 
157.100 
LaDy onlay 
157.200 
157.250 
157.300 
157.350 
157.400 
157.450 
157.500 
1573550 
157.600 
157.650 
157.700 
157.750 
157.800 
157.850 
157.900 
157.950 
158.000 
158.050 
158.100 
158.150 
158.200 
158.250 
158.300 
158.350 
158.400 
158.450 
158.500 


RECEIVER 
FREQUENCY 
€ DUPLEX ) 


CHANNEL 


EXPANSION CHANNEL SELECTION CHART 


TRANSMITTER 
FREQUENCY 


€ SIMPLEX ) 


158.550 
158.600 
158.650 
158.700 
158.750 
158.800 
158.850 
158.900 
158.950 
156.025 
156.075 
D612 
156-75 
156.225 
156.275 
156.325 
156.375 
156.425 
156.475 
156.525 
156.575 
156.625 
156.675 
156.725 
GUARD 

GUARD 

156.875 
156.925 
156.975 
LoWeO2Z> 
157.075 
PBN) S25) 
Onion 
157.225 
aileAys 
VG sy25: 
eyesy/> 
157.425 
WDD Z) 
1 Dg DD 
TO 2> 
157.675 
USS IAD 
L Det DS 
157.825 
157.875 
157.925 
157.975 
158.025 
158.075 
158.025 
DS cle D 
1DSeZ2ZD 
158=275 


RECEIVER 
FREQUENCY 


€ SIMPLEX ) 
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158. 
158. 
158. 
158. 
158. 
158. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 
156. 


075 
125 


Zip 
325 
BSS, 
425 
475 
525 
515 
625 
675 
725 


GUARD 
GUARD 


156. 
156. 
156. 
Pr 
157. 
157. 
157. 
157. 
Pye 
157. 
157. 
Ds 
Lie 
WD Ues 
ye 
eye 
ites 
157. 
157. 
ile 
157. 
VDi's 
158. 
158. 
158. 
158. 
158. 
158. 


875 
7) 
975 
025 
075 
ZS 
175 
225 
Ze) 
325 
375 
425 
D2) 
575 
625 
675 
WZ 
7715 
825 
875 
925 
975 
025 
075 
12D 
175 
225 
ZA 


RECEIVER 
FREQUENCY 


€ DUPLEX ) 


163.150 
163.200 
163.250 
163.300 
163.350 
163.400 
163.450 
163.500 
163.550 
160.625 
160.675 
160.725 
160.775 
160.825 
160.875 
160.925 
160.975 
161.025 
161.075 
161.125 
LOU ols 
161.225 
161.275 
161.325 
GUARD 

GUARD 

161.475 
161.525 
161.575 
161.625 
161.675 
161.725 
WOilye o> 
161.825 
161.875 
161.925 
161.975 
162.025 
162.125 
162.175 
162.225 
162.275 
162.325 
162.375 
162.425 
162.475 
162.525 
162.575 
162.625 
162.675 
162.725 
V62— 775 
162.825 
162.875 


ed 


EXPANSION CHANNEL SELECTION CHART 


TRANSMITTER 
CHANNEL FREQUENCY 


NO. ( SIMPLEX ) 


158.325 
158.375 
158.425 
158.475 
158.525 
158.575 
158.625 
158.675 
158.725 
158.775 
158.825 
158.875 
158.925 
158.975 
155.975 
155.950 
| Dds Q25 
155.900 
155.875 
155.850 
155.825 
155.800 
eas ie 
ODO 
Dei 25 
155.700 
iD OW 
155.650 
155.625 
155.600 
IDE 
155.550 
Oe BZs: 
155.500 
155.475 
155.450 
155.425 
155.400 
Ms Aye 
ADDO 
1DD2525 
155.300 
155-275 
155.250 
1ODR225 
155.200 
Pee 2) 
OD 0 
Le 20 
155.100 
OD. OFD 
155.050 
155.025 
155.000 


RECEIVER 
FREQUENCY 
€ SIMPLEX ) 
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158.325 
158.375 
158.425 
158.475 
| Bho SS: 
15S 
158.625 
| aloe 
| Sisk W225 
158.775 
158..825 
158.875 
158.925 
158.975 
1555975 
155.950 
155.925 
155.900 
DD rSu 
155.850 
DDO Z 5 
155.800 
Deh 
155.750 
Lb. 125 
155.700 
155.675 
155.650 
155.625 
155.600 
ID so 
di 5.0 
(Sess) 
155.500 
155.475 
155.450 
155.425 
155.400 
155.375 
| Do SRO, 
155.325 
155.300 
1IDD 27D 
1553250 
5225 
155.200 
LD Dra 
155.150 
155.125 
155.100 
155.075 
155.050 
155.025 
155.000 


RECEIVER 
FREQUENCY 


€ DUPLEX ) 


162.925 
162.975 
163.025 
163.075 
165125 
1634175 
655225 
NGS aZ275 
163.325 
163.575 
163.425 
163.475 
163.525 
103.575 
160.575 
160.550 
160.525 
160.500 
160.475 
160.450 
160.425 
160.400 
160.375 
160.350 
160.325 
160.300 
160.275 
160.250 
160.225 
160.200 
160.175 
160.150 
160.125 
160.100 
160.075 
160.050 
160.025 
160.000 
159.975 
159.950 
159.925 
159.900 
159.875 
159.850 
159.825 
159.800 
159.775 
159.750 
159.725 
159.700 
159.675 
159.650 
159.625 
159.600 
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